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EXECUTIVE  SUMMARY 

The  U.S.  Air  Force  (USAF),  under  the 
Installation  Restoration  Program  (IRP),  has  con¬ 
ducted  a  remedial  investigation  (RI)  at  Galena 
Airport  (formerly  Galena  Air  Force  Station). 
Within  the  framework  of  the  IRP,  the  objective 
of  the  RI  is  to  evaluate  past  hazardous  waste 
disposal  and  spill  sites  at  Galena  Airport.  The 
RI  determines  the  nature  and  extent  of  possible 
contamination,  identifies  site  physical  character¬ 
istics  that  may  affect  contaminant  distribution, 
and  defines  possible  migration  pathways. 

A  baseline  risk  assessment  (BRA)  was 
conducted  to  support  the  RI.  The  BRA  deter¬ 
mines  the  potential  threat  (if  any)  to  human 
health  and/or  the  environment  attributable  to  the 
sites  tmder  investigation.  Remedial  actions  will 
be  developed  for  sites  that  pose  an  unacceptable 
threat  to  either  human  health  or  the  environ¬ 
ment. 

ES.l  Background 

Volumes  1-3  of  this  BRA  report  describe 
the  environmental  setting  in  the  vicinity  of 
Galena  Airport,  document  the  methods  used  to 
evaluate  risk,  and  present  the  results  of  the  risk 
assessment  for  three  IRP  sites  at  Galena  Airport: 

1.  The  Fire  Protection  Training  Area 

(FPTA); 

2.  The  POL  Tank  Farm;  and 

3.  The  West  Unit. 

The  BRA  was  performed  for  these  three  sites 
using  data  from  field  investigations  conducted 
during  1992,  1993,  and  1994. 

This  addendum  (Volume  4)  presents  an 
assessment  of  the  current  and  possible  future 
risks  to  human  health  and  the  environment 


potentially  attributable  to  two  additional  IRP 
sites  at  Galena  Airport: 

1 .  The  Southeast  Runway  Fuel  Spill;  and 

2 .  The  Control  T ower  Drum  Storage  Area, 

South  (CTDSA). 

The  RI  was  completed  for  these  two  sites  after 
additional  field  investigations  were  conducted 
during  the  summer  of  1995. 

ES.2  Human  Health  Assessment 

The  overall  strategy  for  the  human 
health  assessment  as  well  as  the  technical  ap¬ 
proach  used  for  individual  steps  conform  to  U.S. 
Environmental  Protection  Agency  (USEPA) 
recommendations  (USEPA,  1989).  Risks  were 
evaluated  for  a  range  of  potentially  exposed 
human  populations,  including  on-base  residents, 
off-base  (Galena)  residents,  on-base  workers, 
and  on-base  boarding  school  students  (hypotheti¬ 
cal).  The  results  of  the  human  health  assessment 
are  presented  as  cancer  risk  estimates  (an  esti¬ 
mate  of  the  incremental  probability  of  develop¬ 
ing  cancer)  and  noncancer  hazard  indices  (the 
ratio  of  an  estimated  exposure  level  to  a  level 
considered  unlikely  to  cause  adverse  effects, 
summed  for  all  chemicals  with  similar  toxic 
endpoints). 

For  carcinogenic  effects,  the  USEPA 
Superfund  site  remediation  goal  set  forth  in  the 
National  Contingency  Plan  (NCP)  designates  a 
cancer  risk  of  lO"^  (1  in  10,000)  to  10^  (1  in  one 
million).  This  range  is  designed  to  be  protective 
of  human  health  and  to  provide  flexibility  for 
consideration  of  other  factors  in  risk  manage¬ 
ment  decisions.  A  cancer  risk  of  1  in  one 
million  is  considered  the  de  minimis,  or  a  level 
of  negligible  risk.  A  cancer  risk  higher  than  1 
in  one  million  is  not  necessarily  considered 
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unacceptable.  The  State  of  Alaska  plans  to  use 
a  cancer  risk  level  of  10'^  (1  in  100,000)  in 
making  risk  management  decisions  (USAF, 
1996b).  For  noncarcinogenic  effects,  the 
Superfund  site  remediation  goal  is  a  total  hazard 
index  (HI)  of  1  for  chemicals  with  similar  toxic 
endpoints. 

Of  the  numerous  chemicals  detected  in 
environmental  media  at  the  two  sites,  only  one 
chemical  poses  an  estimated  risk  in  excess  of  1 
in  one  million:  beryllium  in  groundwater  at  the 
Southeast  Rxmway  Fuel  Spill  site.  Estimated 
noncancer  His  are  below  1,  the  Superfund  site 
remediation  goal  for  noncarcinogens,  for  all 
scenarios  at  both  sites.  An  evaluation  of  com¬ 
bined  impacts  indicates  that  combining  scenarios 
(e.g.,  child  and  adult),  or  adding  individual  site 
contributions  to  media  at  the  same  location,  does 
not  substantially  increase  the  estimated  cancer 
risks  or  noncancer  His. 

Risks  associated  with  residual  petroleum 
at  the  sites  are  addressed  by  quantifying  risks  for 
individual  chemicals  that  are  components  of  the 
residual  petroleimi.  The  results  of  the  risk 
assessment  can  be  used  to  evaluate  the  need  to 
remediate  diesel  range  organics  (DRO)  and 
gasoline  range  organics  (GRO),  but  are  not 
intended  to  be  used  to  establish  alternate  cleanup 
levels  for  DRO  and  GRO.  Remediation  issues 
related  to  DRO,  GRO,  and  free  product  are  to 
be  addressed  outside  the  risk  assessment. 

Southeast  Runway  Fuel  Spill  Site 

Estimated  incremental  cancer  risks  for 
all  scenarios  except  the  current  and  future  Old 
Town  Galena  residents  are  below  1  in  one 
million,  considered  the  de  minimis,  or  level  of 
negligible  risk.  Estimated  risks  for  the  current 
Old  Town  Galena  resident  range  from  an  aver¬ 
age  of  3  in  one  million  to  a  reasonable  maxi¬ 
mum  of  3  in  100,000  for  an  adult  and  from  4  in 
one  million  to  1  in  100,000  for  a  child.  These 


risk  estimates  are  within  the  Superfund  risk 
range  goal  for  carcinogens  of  1  in  10,000  to  1  in 
one  million.  Estimated  risks  for  the  future  Old 
Town  Galena  resident  range  from  an  average  of 
3  in  100,000  to  a  reasonable  maximum  of  2  in 
10,000  for  an  adult  and  from  2  in  100,00  to  3  in 
100,000  for  a  child.  The  reasonable  maximum 
estimate  for  the  adult  exceeds  the  high  end  of 
the  Superfund  risk  range  goal. 

In  the  current  Old  Town  Galena  resident 
scenario,  ingestion  of  fruits  and  vegetables  that 
take  up  beryllium  from  the  shallow  groundwater 
(either  through  irrigation  or  subirrigation)  at  the 
location  of  the  gardens  southwest  of  the  site 
contributes  the  majority  of  the  risks  (97%)  in  all 
cases.  Risks  associated  with  exposure  to  all 
other  chemicals  are  negligible.  Likewise,  in  the 
future  Old  Town  Galena  resident  scenario,  99% 
of  the  estimated  risk  in  all  cases  is  attributable  to 
beryllium  in  groundwater.  Ingestion  of  ground- 
water  containing  beryllium  contributes  most  (85- 
95%)  of  the  estimated  risk;  ingestion  of  fruits 
and  vegetables  that  take  up  beryllimn  from  the 
shallow  groundwater  (either  through  irrigation  or 
subirrigation)  at  gardens  in  Old  Town  Galena 
contributes  risks  that  exceed  1  in  one  million  in 
some  cases.  Again,  risks  associated  with  expo¬ 
sure  to  all  other  chemicals  are  negligible. 

Beryllium  is  a  chemical  of  potential 
cancer  in  groundwater  at  the  site  because  the 
background  conqjarison  concluded  that  average 
beryllium  concentrations  in  groundwater  at  the 
site  exceeded  average  beryllium  concentrations 
in  background  groundwater.  However,  the  level 
of  confidence  in  this  conclusion  is  rated  as 
weak,  based  on  the  p-value  of  the  comparison 
(0.0630).  Moreover,  the  maximum  detected 
concentration  in  groundwater  at  the  site  (0.00394 
mg/L)  is  lower  than  the  calculated  background 
upper  tolerance  limit  (UTL)  for  beryllium  in 
groundwater  (0.005  mg/L).  It  is  also  lower  than 
the  USEPA  maximum  contaminant  level  (MCL) 


March  1996 


ES-2 


Galena  Airport 


Executive  Summary 
Baseline  Risk  Assessment  Addendum 


and  maximum  contaminant  level  goal  (MCLG) 
for  drinking  water,  which  are  both  0.004  mg/L. 
There  is  no  reason  to  suspect  that  concentrations 
of  beryllium  in  groundwater  at  this  site  might  be 
elevated  above  background;  although  beryllium 
and  beryllium  alloys  are  sometimes  used  for 
various  types  of  instrument  springs,  control 
parts,  valves,  and  airplane  carburetors  and 
instruments,  it  is  unlikely  that  these  possible 
uses  have  resulted  in  elevated  beryllium  concen¬ 
trations  in  groundwater  at  this  site.  Therefore, 
the  estimated  risks  associated  with  exposure  to 
beryllium  at  this  site  are  probably  no  higher  than 
risks  from  exposure  to  background  concentra¬ 
tions  of  beryllium. 

Moreover,  the  methodologies  used  to 
model  the  migration  of  beryllium  in  the  groimd- 
water  from  the  Southeast  Runway  Fuel  Spill  site 
to  Old  Town  Galena,  and  to  estimate  uptake  by 
fruits  and  vegetables  from  groundwater,  are 
conservative  (i.e.,  health  protective).  The 
groundwater  modeling  accounted  only  for  hori¬ 
zontal  dispersion.  Vertical  dispersion  was 
ignored.  The  "source"  was  defined  as  100  ft 
long  with  a  concentration  of  0.00394  mg/L  (the 
maximum  detected  concentration).  As  a  result, 
the  modeled  concentration  at  Old  Town  Galena 
(0.00113  mg/L)  is  higher  than  that  detected  at 
two  of  the  four  monitoring  wells  located  at  the 
site. 

To  calculate  uptake  by  fruits  and  vegeta¬ 
bles  grown  in  gardens  southwest  of  the  site  and 
in  gardens  in  Old  Town  Galena,  it  was  assumed 
that  1(X)%  of  water  required  by  the  plants  is 
supplied  by  shallow  groundwater,  either  through 
irrigation  or  subirrigation.  The  depth  of  the 
groundwater  fluctuates  from  very  close  to  the 
surface  to  15  to  20  ft  below  surface  over  the 
course  of  the  year.  It  is  unlikely  that  the  roots 
of  garden  plants  are  in  direct  contact  with  the 
groundwater  (and  thus  are  subirrigated)  for  a 
substantial  portion  of  the  growing  season.  It  is 


more  likely  that  precipitation  and  irrigation 
water  from  sources  other  than  the  shallow 
groimdwater  supply  some  or  all  of  the  water 
required. 

Finally,  most  residents  of  Old  Town 
Galena  have  drinking  water  trucked  in  from  the 
city  well  in  the  New  Town  area,  upgradient 
from  Galena  Airport.  There  are,  however,  at 
least  seven  private  wells  still  in  use  in  Old  Town 
Galena  (USAF,  1995b).  Four  of  these  wells,  all 
less  than  60  ft  deep,  were  sampled  in  1992  and 
1993  as  part  of  the  RI.  Results  from  beryllium 
were  reported  as  not  detected  (ND);  however, 
the  detection  limit  was  0.002  mg/L. 

If,  as  the  evidence  suggests,  beryllium  is 
not  elevated  above  background  in  the  groundwa¬ 
ter  at  the  Southeast  Runway  Fuel  Spill  site  and 
it  is  removed  as  a  chemical  of  potential  concern, 
the  risks  posed  by  the  site  are  negligible  for  all 
human  populations  that  might  encounter  site- 
related  contaminants.  Estimated  risks  associated 
with  exposure  to  beryllium  in  the  groundwater 
downgradient  from  the  site  are  not  significantly 
different  from  exposure  to  background  concen¬ 
trations  of  beryllium  in  the  groundwater.  On  the 
basis  of  the  results  of  the  human  health  assess¬ 
ment,  remedial  action  at  the  Southeast  Runway 
Fuel  Spill  site  is  not  warranted. 

Control  Tower  Drum  Storage  Area, 

South 

The  estimated  incremental  cancer  risks 
for  all  other  scenarios  at  the  CTDSA  are  below 
1  in  one  million.  Estimated  noncancer  HIs  are 
below  1  for  all  scenarios.  On  the  basis  of  the 
results  of  the  human  health  assessment,  remedial 
action  at  the  CTDSA  is  not  warranted. 

ES.4  Ecological  Assessment 

Ecological  risk  assessment  is  defined  as 
a  process  that  evaluates  the  likelihood  that 
adverse  ecological  effects  may  occur,  or  are 
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occurring,  as  a  result  of  exposure  to  one  or 
more  stressors  (e.g.,  chemical  contaminants). 
The  methodology  used  to  conduct  the  ecological 
assessment  conforms  to  USEPA  guidance 
(USEPA,  1992b).  An  in-depth  ecological  as¬ 
sessment  problem  formulation  was  completed  for 
the  Galena  Airport  (USAF,  1995e)  prior  to 
conduct  of  the  ecological  assessment. 

Species  evaluated  for  assessment  of 
terrestrial  ecosystems  included  terrestrial  inverte¬ 
brates,  the  American  robin,  the  American  kes¬ 
trel,  the  meadow  vole,  and  the  red  fox.  These 
species  represent  several  trophic  levels  in  a 
terrestrial  environment  and  include  several  upper 
trophic  level  species  (kestrel  and  fox).  Aquatic 
invertebrates  and  the  spotted  sandpiper,  which 
feeds  on  aquatic  invertebrates,  were  selected  to 
evaluate  the  semiaquatic  ecosystem  (mudflats)  at 
the  edge  of  the  Yukon  River.  The  northern 
pike,  a  species  of  fish  that  is  present  in  the 
Galena  area  for  most  of  the  year,  represented  the 
aquatic  ecosystem  in  the  Yukon  River.  Pike  is 
not  a  migratory  species,  as  are  species  of  salmon 
that  are  present  in  the  Galena  area  for  only  short 
periods  of  time. 

The  “quotient  method”  (Bamthouse  et 
al.,  1982;  Urban  and  Cook,  1986)  was  used  to 
arithmetically  compare  a  toxicity  benchmark 
(TB)  concentration  (the  measurement  endpoint) 
with  the  chemical-specific  intake  for  each  assess¬ 
ment  endpoint  species.  An  ecological  quotient 
(EQ)  is  calculated  by  the  general  form: 

EQ  =  Intake  (mg/kg-day)/TB  (mg/kg- 

day). 

The  TB  is  a  reasonable  estimate  of  a 
contaminant  concentration  that  may  result  in 
adverse  effects  to  an  assessment  endpoint  spe¬ 
cies,  if  exceeded  in  a  given  environmental 
medium. 


The  results  of  the  quotient  method,  the 
EQ  values,  were  placed  in  three  categories  as 
follows: 

•  EQ  <  1.  Those  contaminants  with  EQs 
less  than  one  were  assumed  to  pose  no 
significant  adverse  ecological  impacts; 

•  10  >  EQ  ^  1.  Contaminants  with  EQs 
greater  than  or  equal  to  1  and  less  than 
10  were  classified  as  contaminants  of 
possible  concern;  and 

•  EQ  >  10.  Contaminants  with  EQs 
greater  than  or  equal  to  10  were  classi¬ 
fied  as  contaminants  of  probable  con¬ 
cern. 

A  high  EQ  does  not  necessarily  mean 
that  the  local  population  of  the  species  evaluated 
is  at  risk.  Therefore,  using  the  EQs,  the  ecolog¬ 
ical  significance  of  potential  impacts  was  also 
evaluated.  A  weight-of-evidence  analysis  of 
potential  effects  on  assessment  endpoint  species 
was  conducted  by  reviewing  the  physical,  chemi¬ 
cal,  ecological,  and  toxicological  properties  of 
chemicals  with  EQs  above  1.  On  the  basis  of 
both  the  EQ  values  and  the  weight-of-evidence 
evaluation,  each  chemical  with  an  EQ  value 
greater  than  1  was  rated  for  potential  to  cause 
local  population  impacts.  This  population 
impacts  rating  (high,  medium,  or  low)  provides 
the  initial  guidance  for  the  decision-making 
process.  Table  ES-1  summarizes  the  weight-of- 
evidence  findings  for  local  populations  of  species 
evaluated  in  this  assessment. 

Southeast  Runway  Fuel  Spill  Site 

Terrestrial  Ecosystem— No  EQ  values 
above  1  were  obtained  in  this  ERA  for  the 
invertebrate,  red  fox,  or  kestrel.  Results  of  the 
risk  evaluation  for  plants  were  inconclusive, 
except  for  lead.  Given  the  extreme  conservatism 
associated  with  the  terrestrial  toxicity  bench¬ 
mark,  the  low  EQ  (1.02)  for  plants,  the  lack  of 
impacts  to  the  higher  trophic  levels,  and  the  fact 
that  site  lead  levels  are  not  higher  than  general 
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background  agricultural  levels,  adverse  effects  of 
lead  on  terrestrial  plants  are  not  expected. 
Several  polynuclear  aromatic  hydrocarbons 
(PNAs)  were  noted  in  the  meadow  vole  with 
EQs  greater  than  1  (benzo(a)anthracene, 
benzo(a)pyrene,  and  benzo(g,h,i)perylene). 
Although  all  of  these  EQs  were  greater  than  1, 
they  were  also  less  than  10,  and  are  categorized 
as  indicating  possible  risk;  however,  the  poten¬ 
tial  for  risk  from  PNAs  in  this  EQ  category  is 
likely  to  be  insignificant  because  current  ^ta 
indicate  that  vertebrates  metabolize  PNAs 
(Eisler,  1987),  or  the  PNAs  remain  bound  to 
soil  particles  in  the  gastrointestinal  tract  and 
therefore  are  not  accumulated  (ATSDR,  1993). 
Owing  to  the  low  EQ  levels  of  these  PNAs,  low 
concentrations  of  PNAs  when  compared  with 
other  sites,  lack  of  impact  to  the  red  fox,  and 
physical  and  biological  processes  that  limit  the 
vertebrate  toxicity,  the  effects  of  PNAs  on  the 
mammals  in  the  terrestrial  ecosystem  are  expect¬ 
ed  to  be  minimal. 

As  with  the  plant  toxicity,  little  soil 
invertebrate  toxicity  information  was  found. 
Several  TBs  were  identified;  however,  none  of 
the  EQ  results  were  above  1.  Additionally, 
there  were  no  EQs  above  1  for  the  kestrel.  For 
the  robin,  benzo(b)fluoranthene  was  the  only 
contaminant  evaluated  with  an  EQ  above  10  at 
10.9.  The  only  other  chemical  with  an  EQ  above 
1  for  the  robin  was  bis(2-ethylhexyl)phthalate, 
with  an  EQ  of  1.09.  As  described  above,  the 
potential  for  risk  from  PNAs  is  likely  to  be 
insignifrcant  because  current  data  indicate  that 
vertebrates  metabolize  PNAs  (Eisler,  1987  ),  or 
the  PNAs  remain  boimd  to  soil  particles  in  the 
gastrointestinal  tract  and  therefore  are  not  accu¬ 
mulated  (ATSDR,  1993).  Information  is  limited 
on  avian  PNA  toxicity.  A  “worst  case”  expo¬ 
sure  is  represented  in  this  assessment  by  the  TB. 
The  applicability  of  this  exposure  route  is  depen¬ 
dent  on  several  factors,  including  the  form  of  the 
PNAs  at  the  Southeast  Runway  Fuel  Spill  site 
and  the  use  of  the  Southeast  Runway  Fuel  Spill 
site  as  a  breeding  area  for  avian  species.  During 
the  yearly  flood,  soil  contaminants  such  as  PNAs 
could  be  transported  to  the  surface  by  the  rising 


waters.  These  contaminated  surface  waters 
could  potentially  contact  ecological  receptors, 
especially  as  water  accumulates  at  the  dike.  The 
Southeast  Runway  Fuel  Spill  site  is  vegetated 
with  alders  and  other  tall  vegetation  on  the  slope 
of  the  dike.  Perching  birds  are  commonly 
observed  and  nesting  could  occur  in  this  vegeta¬ 
tion.  Because  of  the  high  quality  of  habitat 
along  the  dike,  the  propensity  of  birds,  possible 
transport  and  exposure  mechanisms  of  contami¬ 
nants  to  avian  receptors,  adverse  impacts  to 
avian  receptors  (especially  eggs  and  young  birds) 
could  occur;  however,  the  ability  of  vertebrate 
systems  to  metabolize  PNAs  and  the  strong 
adsorption  of  these  compounds  to  soils  limits  the 
exposures  and  toxicities.  Possible  impacts  on 
avian  receptors  at  the  Southeast  Runway  Fuel 
Spill  site  by  PNAs  are  therefore  given  a  medium 
rating. 

The  EQ  for  bis(2-ethylhexyl)phthalate  in 
the  robin  was  calculated  to  be  1.09.  Bis(2- 
ethyUiexyfrphthalate  is  bioconcentrated  and  the 
conq)ound  has  been  observed  in  invertebrates, 
fish,  and  terrestrial  organisms;  however,  accu¬ 
mulation  ofbis(2-ethylhexyl)phthalateis  likely  to 
be  minimized  by  metabolism,  and 
biomagnification  in  the  food  chain  is  not  expect¬ 
ed  to  occur.  This  has  been  confirmed  by  the 
detection  of  metabolites  in  animal  tissues 
(ATSDR,  1991a).  Because  of  the  potential  for 
metabolism  of  bis(2-ethylhexyl)phthalate,  lack  of 
adverse  impacts  to  the  kestrel,  and  low  EQ  in 
the  robin,  the  effects  of  bis(2- 
ethylhexyl)phthalate  to  the  avian  ecosystem  at 
the  Southeast  Runway  Fuel  Spill  site  are  expect¬ 
ed  to  be  minimal. 

This  assessment  indicates  that  impacts  on 
perching  birds,  especially  eggs  and  young,  might 
occur  due  to  the  presence  of  PNAs  in  the  sur¬ 
face  soil.  However,  numerous  birds  have  been 
noted  at  the  site. 

Semiaquatic  Ecosystan— Semiaquatic 
exposures  considered  groundwater  beneath  the 
Southeast  Rrmway  Fuel  Spill  site  that  potentially 
could  migrate  to  the  Yukon  River,  where  expo- 
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sure  to  the  aquatic  invertebrates  and  spotted 
sandpiper  potentially  could  occur.  None  of  the 
chemicals  of  potential  ecological  concern  evalu¬ 
ated  in  this  assessment  showed  an  EQ  above  1 
for  the  spotted  sandpiper.  Ambient  water  quali¬ 
ty  criteria  (AWQC)  were  used  as  the  measure¬ 
ment  endpoints  for  evaluation  of  the  aquatic 
invertebrates  when  they  existed.  AWQC  are 
highly  conservative  since  they  are  designed  to 
protect  most  aquatic  life.  2-Methylnaphthalene 
and  fluorene  are  the  only  compounds  with  EQs 
greater  than  1  for  the  aquatic  invertebrate. 
PNAs  vary  substantially  in  their  toxicity  to 
aquatic  organisms.  In  general,  toxicity  and 
bioconcentration  factors  tend  to  increase  as 
molecular  weight  increases  (Eisler,  1987). 
Fluorene  and  2-methylnaphthalene  are  both  low 
molecular  weight  PNAs  with  molecular  weight 
values  of  166.2  and  142.2,  respectively 
(ATSDR,  1993),  indicating  low  potential  for 
bioconcentration  or  toxicity.  PNA  levels  in  fish 
and  higher  trophic  levels  are  usually  low  because 
they  are  rapidly  metabolized  (Eisler,  1987). 
Because  of  the  low  potential  for  bioconcentration 
or  toxicity  from  low  molecular  weight  PNAs, 
and  the  ability  of  higher  trophic  levels  to  metab¬ 
olize  PNAs,  the  adverse  impacts  from  fluorene 
and  2-methylnaphthalene  are  expected  to  be 
minimal. 

Aquatic  Ecosystem— EQs  were  less  than 
1  at  the  aquatic  ecosystem  (Yukon  River)  for  the 
northern  pike. 

Control  Tower  Drum  Storage  Area 

Terrestrial  Ecosystem— Terrestrial 
receptors  were  not  considered  owing  to  the  lack 
of  habitat  at  the  CTDSA. 

Semiaquatic  Ecosystem — None  of  the 
chemicals  of  potential  ecological  concern  evalu¬ 


ated  in  this  assessment  showed  an  EQ  above  1 
for  the  aquatic  invertebrate.  AWQC  were  used 
as  the  measurement  endpoints  for  these  assess¬ 
ment  endpoint  species  when  they  existed.  No 
dilution  or  volatility  factors  were  applied  to  the 
discharged  concentrations.  4,4’-DDE  had  an 
EQ  value  greater  than  1(6.03)  for  the  spotted 
sandpiper,  indicating  possible  risk.  There  were 
no  other  chemicals  of  potential  ecological  con¬ 
cern  noted  to  have  EQs  above  1  for  the  spotted 
sandpiper.  DDT  and  its  metabolites  (DDE  and 
DDD)  are  organochlorine  pesticides  that  are 
recalcitrant  and  lipophilic  compounds  that  can 
enter  the  food  chain  easily  and  progressively 
biomagnify  to  organisms  at  the  top  of  the  food 
chain,  such  as  fish-eating  birds.  Because  of  the 
extensive  past  use  of  DDT  worldwide,  and  the 
persistence  of  the  compounds,  these  chemicals 
are  virtually  ubiquitous  and  are  continually  being 
transformed  and  redistributed  in  the  environ¬ 
ment.  A  steady  state  bioconcentration  factor  of 
12,000  for  rainbow  trout  was  applied  to  estimate 
the  concentration  in  the  aquatic  invertebrate  as 
the  food  for  the  spotted  sandpiper.  This  value  is 
based  on  ingestion  of  fish  lower  on  the  food 
chain  ,  and  exposure  to  the  surrounding  media 
(i.e.,  water  and  sediment)  (ATSDR,  1994).  An 
analysis  of  the  intake  model  for  the  spotted 
sandpiper  indicates  that  99%  of  the  EQ  contribu¬ 
tion  was  from  invertebrate  ingestion  and  only 
1  %  was  from  ingestion  of  water. 
Organochlorine  pesticides  such  as  DDT  were 
used  extensively  at  the  Galena  Airport  for  insect 
control.  The  CTDSA  does  not  represent  a 
unique  source  for  DDT  and  its  metabolites. 

Aquatic  Ecosystem— No  chemicals  were 
found  to  pose  risk  to  the  northern  pike  in  the 
Yukon  River. 


ES-7 


March  1996 


Galena  Airport 


Section  1— Introduction 
Baseline  Risk  Assessment  Addendum 


Section  1 

INTRODUCTION 

The  U.S.  Air  Force  (USAF),  under  the 
Installation  Restoration  Program  (IRP),  has  con¬ 
ducted  a  remedial  investigation  (RI)  at  Galena 
Airport  (formerly  Galena  Air  Force  Station), 
Alaska.  Figure  1-1  in  Volume  1  shows  the 
location  of  Galena  Airport  in  Alaska.  Within 
the  framework  of  the  IRP,  the  objective  of  the 
RI  is  to  evaluate  past  hazardous  waste  disposal 
and  spill  sites  at  Galena  Airport.  The  RI  deter¬ 
mines  the  nature  and  extent  of  possible  contami¬ 
nation,  identifies  site  physical  characteristics  that 
may  affect  contaminant  distribution,  and  defines 
possible  migration  pathways. 

This  baseline  risk  assessment  (BRA)  was 
conducted  to  support  the  RI.  The  BRA  deter¬ 
mines  whether  Aere  is  a  possible  threat  to 
human  health  and/or  the  environment  attributable 
to  the  sites  under  investigation.  For  sites  that 
pose  an  unacceptable  threat  to  either  human 
health  or  the  environment,  remedial  actions  will 
be  developed. 

1.1  IRP  Sites 

There  are  13  identified  IRP  sites  at  the 
Galena  Airport.  Figure  1-2  in  Volume  1  shows 
the  location  of  the  IRP  sites,  source  areas,  and 
other  areas  of  interest  at  the  installation. 

Some  sites  have  been  closed  or  are 
proposed  for  closure.  A  BRA  is  not  scheduled 
for  the  following  sites  at  this  time: 

•  SS002  Control  Tower  Drum  Storage 
Area; 

•  ST003  Petroleum,  oils,  and  lubricants 
(POL)  Fuel  Line  Leak; 

•  ST004  JP-4  Fuel  Truck  Spill;  and 

•  SS007  Drums,  Perimeter  Dike. 

One  site,  SS006  Waste  Accumulation  Area,  has 
been  incorporated  into  the  West  Unit  (ST009). 


Three  other  sites,  LF008-Main  Landfill,  LFOll- 
Altemate  Landfill,  and  LF012-Southwest  Run¬ 
way  Dump,  will  be  addressed  separately  outside 
the  IRP  process. 

Five  sites  remain  "active"  IRP  sites: 

•  FTOOl  Fire  Protection  Training  Area 
(FPTA); 

•  ST005  POL  Tank  Farm; 

•  ST009  West  Unit; 

•  STOlO  Southeast  Runway  Fuel  Spill;  and 

•  SS013  Control  Tower  Drum  Storage 

Area,  South  (CTDSA). 

The  RI  was  completed  for  the  FPTA,  the 
POL  Tank  Farm,  and  the  West  Unit  after  the 
1994  field  season.  The  first  three  volumes  of 
this  BRA  provide  details  of  the  environmental 
setting  in  the  area  of  Galena  Airport,  describe 
the  risk  assessment  methodology  used,  and 
document  the  results  of  the  risk  assessment  for 
the  FPTA,  the  POL  Tank  Farm,  and  the  West 
Unit. 

Additional  sampling  and  analysis  were 
conducted  during  the  summer  of  1995  at  the 
Southeast  Runway  Fuel  Spill  site  and  the 
CTDSA.  This  addendum  (Volxune  4  of  the 
BRA)  focuses  on  the  two  sites  for  which  the  RI 
was  completed  in  1995.  Figure  1-1  shows  the 
location  of  the  two  sites  and  other  sites  in  the 
immediate  vicinity. 

This  addendum  was  prepared  separately 
from  the  other  volumes  of  the  BRA  to  accom¬ 
modate  differing  timelines  for  making  site 
management  decisions.  Descriptions  of  the 
environmental  setting  and  risk  assessment  meth¬ 
odology  that  are  provided  in  the  first  three 
volumes  are  not  repeated  in  this  addendum. 
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Figure  1-1,  Selected  IRP  Sites,  Galena  Airport,  Alaska 


Galena  Airport 


Section  1— Introduction 
Baseline  Risk  Assessment  Addendum 


1.2  Purpose  and  Objectives  of  the  Baseline 
Risk  Assessment 

The  purpose  of  this  BRA  is  to  identify 
and  characterize  the  current  and  potential  future 
threats  posed  by  the  sites  under  investigation  to 
humans  living  and  working  in  and  around  Gale¬ 
na  Airport  and  to  the  ecology  of  the  area.  The 
BRA  has  three  specific  objectives: 

1 .  To  determine  the  average  and  reasonable 
maximum  carcinogenic  risk  (an  estimate 
of  incremental  risk  of  developing  can¬ 
cer)  to  humans  attributable  to  the  sites 
under  investigation; 

2.  To  characterize  the  average  and  reason¬ 
able  maximum  likelihood  for 
noncarcinogenic  effects  in  humans;  and 

3.  To  evaluate  the  likelihood  that  adverse 
ecological  effects  may  occur. 

Average  risk  is  a  measure  of  the  central  tenden¬ 
cy  of  the  risk  distribution.  The  reasonable 
maximum  risk  is  the  highest  risk  that  is  reason¬ 
ably  expected  to  occur. 

Within  the  broader  context  of  the  IRP 
process,  the  BRA  results  will  be  used  to  make 
one  of  the  following  remedial  action  recommen¬ 


dations:  1)  consider  interim  remedial  action  for 
sites  with  high  current  estimated  human  health 
risks  and/or  probable  ecological  risk;  2)  negoti¬ 
ate  the  need  for  remedial  action  for  sites  with 
intermediate  estimated  human  health  risks  and/or 
possible  ecological  risk;  and  3)  pursue  no  further 
response  action  for  sites  with  negligible  estimat¬ 
ed  human  health  or  ecological  risks .  Section  1 .2 
in  Volume  1  provides  a  more  detailed  discussion 
on  how  the  BRA  results  are  used  to  support 
these  recommendations. 

1.3  Organization  of  the  Baseline  Risk 

Assessment  Addendum 

This  report  is  organized  into  six  sec¬ 
tions.  Following  the  Introduction  (Section  1), 
Sections  2  and  3  each  describe  the  site,  summa¬ 
rize  data  available  fi-om  the  RI,  and  present  the 
results  of  the  human  health  and  ecological 
assessments  for  the  Southeast  Runway  Fuel  Spill 
site  and  the  CTDSA,  respectively.  Section  4 
addresses  the  potential  combined  impacts  of 
individual  sites  and  individual  scenarios,  consid¬ 
ering  the  two  sites  that  are  the  subject  of  this 
addendum,  plus  the  three  sites  evaluated  in 
Volumes  1-3.  Section  5  summarizes  conclusions 
and  recommendations.  Finally,  Section  6  lists 
references.  The  appendices  supply  supporting 
dociunentation  for  the  assessments  that  were 
conducted. 
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Section  2 

SOUTHEAST  RUNWAY  FUEL  SPILL 

Section  2  contains  a  site-specific  BRA 
for  the  Southeast  Runway  Fuel  Spill  site.  Sec¬ 
tion  2.1  provides  a  description  of  the  site  and 
Section  2.2  summarizes  data  evaluation.  Section 
2.3  presents  the  human  health  risk  assessment 
results.  Section  2.4  presents  the  ecological 
assessment  results. 

2.1  Site  Description 

The  Southeast  Runway  Fuel  Spill  site  is 
located  inside  of  the  perimeter  dike  in  a  low- 
lying  area  just  south  of  the  airstrip.  It  includes 
a  shallow  ditch  that  runs  roughly  parallel  to  the 
runway  (Figure  1-1).  This  is  the  location  of  a 
reported  fuel  release  that  occurred  during  the 
winter  of  1984. 

The  site  is  bounded  to  the  north  by  the 
runway  and  to  the  south  by  the  dike  road.  The 
site  is  vegetated  primarily  with  grass;  the  state 
mows  the  area  periodically  to  keep  willows  or 
other  tall  vegetation  from  growing  too  near  the 
runway.  Several  gardens,  maintained  by  inhab¬ 
itants  of  Galena,  grow  along  the  southwestern 
edge  of  the  site.  Surface  drainage  from  the 
ditch  flows  to  the  west  and  accumulates  against 
a  dike.  In  the  spring,  standing  water  is  common 
in  the  lowest  portions  of  the  site.  Accumulated 
water  evaporates  or  infiltrates  the  soil. 

The  Southeast  Runway  Fuel  Spill  site  is 
located  entirely  within  the  building  restriction 
line  (see  Figure  2-2  in  Volume  1);  therefore, 
future  development/building  construction  in  this 
area  is  not  possible  as  long  as  the  airport  re¬ 
mains  operational. 

2.1.1  Sources  of  Contamination 

The  site  was  reportedly  contaminated  in 
1984  from  a  pipeline  leak.  During  an  interview, 
a  Galena  resident  stated  that  a  spill  occurred  at 
this  location  when  the  ground  was  frozen  and 
covered  with  snow  (Danny  Patrick,  personal 
communication,  4  October  1992).  The  source  of 
the  spill  appeared  to  be  the  4-in.-diameter  diesel 


pipeline  that  leads  from  the  barge  loading  area 
under  the  runway  to  the  POL  Tank  Farm.  The 
spill  volume  is  unknown,  but  fuel  reportedly 
covered  the  ground  and  accumulated  in  the 
drainage  ditch  south  of  the  runway.  The  accu¬ 
mulated  fuel  was  reported  to  have  been  removed 
from  the  ground  before  significant  amounts 
could  infiltrate  the  frozen  soil. 

The  ruptured  diesel  line  was  replaced 
with  a  6-in.-diameter  diesel  pipeline  and  8-in.- 
diameter  JP-4  pipeline  that  were  rerouted  along 
the  south  side  of  the  runway  in  1988  (21st  Civil 
Engineering  Squadron,  drawing  no.  86E008,  3 
March  1986  with  changes  made  in  1988).  The 
abandoned  4-in.-diameter  pipeline  was  to  be  re¬ 
moved  where  it  was  above  ground  or  interfered 
with  the  installation  of  the  new  pipeline.  Where 
the  old  pipeline  ran  imder  the  runway,  it  was  to 
be  abandoned  in  place  for  a  distance  of  25  ft  on 
either  side  of  the  runway  shoulder.  All  piping 
that  was  abandoned  in  place  was  to  be  drained, 
flushed,  and  capped  with  Y*-m.  steel  plates  or 
plugged  with  concrete. 

A  barrel  dump  was  also  located  at  the 
Southeast  Runway  Fuel  Spill  site.  This  dump  is 
noted  on  the  plot  plan  for  the  fuel  line  aban¬ 
donment  and  reinstallation  project.  Several 
drums  can  be  seen  protruding  from  the  ground 
at  the  site.  In  addition  to  the  fuel  line  leak  and 
barrel  dump,  other  potential  sources  of  contami¬ 
nation  have  been  identified  at  the  Southeast 
Runway  Fuel  Spill  site  (Assistant  Airport  Man¬ 
ager  Dick  Evans,  personal  communication,  17 
July  1995).  A  tar  pit,  which  has  been  covered 
over  with  soil,  was  once  present  at  the  site,  and 
some  patches  of  tar  are  still  visible  at  the  sur¬ 
face.  A  building  that  was  located  in  the  area 
burned  down;  the  contents  or  purpose  of  the 
building  is  unknown. 

A  nearby  site  (JP-4  Fuel  Tank  leak, 
SS004),  shown  in  Figure  1-1,  was  investigated 
during  the  Stage  1  RI  (USAF,  1989)  in  response 
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to  an  accident  that  resulted  in  a  POL  tank  truck 
releasing  approximately  4000  gal.  of  JP-4  fuel. 
During  that  study,  petroleum  hydrocarbons  were 
detected  in  the  soil.  The  contaminated  soil  was 
removed  and  no  further  action  was  recommend¬ 
ed.  The  JP-4  spill  from  the  tanker  did  not 
contribute  to  the  contamination  at  the  Southeast 
Runway  Fuel  Spill  site. 

2.1.2  RI  Activities 

An  investigation  was  conducted  at  the 
Southeast  Runway  Fuel  Spill  site  during  the 
1993  and  1995  field  seasons.  Field  screening 
using  soil  gas,  field  infrared  (IR)  analysis  of 
soils,  and  laboratory  analysis  for  diesel  range 
organics  (DRO)  and  gasoline  range  organics 
(GRO)  of  direct  push  technology  (DPT)  water 
samples  was  conducted  to  determine  the  extent 
of  foel  contamination  at  the  site.  Laboratory 
confirmation  analysis  was  performed  for  surface 
and  subsurface  soils  and  groundwater  to  deter¬ 
mine  the  nature  and  concentration  of  site  con¬ 
taminants. 

During  1993,  field  screening  was  con¬ 
ducted  southeast  of  the  main  runway  to  docu¬ 
ment  the  presence  of  hydrocarbons  in  the  soil 
and  to  determine  the  extent  of  the  fuel  spill 
along  the  ditch.  Twenty-four  soil  vapor  samples 
were  collected  along  the  ditch  at  depths  of  5  ft. 
The  samples  were  analyzed  with  a 
photoionization  detector  (PID)  and  catalytic 
hydrocarbon  detector  (CAT). 

On  the  basis  of  the  results  of  the  soil  gas 
survey,  16  shallow  soil  samples  were  collected 
fi'om  locations  encompassing  the  highest  soil 
vapor  concentrations  and  analyzed  in  the  field  IR 
laboratory  to  determine  the  presence  of  hydro¬ 
carbons  in  the  soil.  Sample  results  confirmed 
the  east-west  extent  of  contamination  found  with 
the  soil  gas  screen. 

During  1995,  additional  investigation 
activities  were  conducted  at  the  Southeast  Run¬ 
way  Fuel  Spill  site  to  confirm  the  extent  of  soil 
contamination  and  determine  the  nature  of  the 
contaminants  and  the  extent  of  potential 


groundwater  contamination.  Additional  soil  gas 
data  were  gathered  south  of  the  ditch  line  to  help 
direct  sampling  activities.  On  the  basis  of  the 
soil  gas  data,  DPT  water  samples  were  collected 
and  analyzed  for  DRO.  These  data  were  then 
used  to  determine  the  optimum  locations  of 
monitoring  wells  and  soil  samples. 

Three  soil  borings  were  sampled  at  two 
intervals  each  along  the  ditch  line.  Soil  samples 
were  also  collected  at  a  depth  of  10  to  12  ft 
below  ground  level  (bgl)  from  the  well  bore  at 
three  of  the  four  monitoring  well  locations  at  the 
Southeast  Runway  Fuel  Spill  site.  In  addition, 
a  surface  soil  sample  was  collected  at  one  of 
four  monitoring  well  locations.  Groundwater 
samples  were  collected  from  all  four  monitoring 
wells  installed  at  the  site.  The  analytical  results 
for  soil  and  water  samples  are  presented  in 
Appendix  A  of  the  RI  report  (USAF,  1995b). 

2.1.3  RI  Conclusions 

On  the  basis  of  the  field  screening  and 
laboratory  confirmation  results,  it  appears  that 
the  reported  fuel  line  rupture  occurred  near  the 
eastern  end  of  the  ditch.  Soil  contamination  due 
to  the  fuel  leak  is  limited  to  the  ditch  line,  and 
groundwater  contamination  extends 
downgradient  (south  and  west)  of  the  ditch. 
Contaminants  of  concern  include  DRO;  GRO; 
and  benzene,  toluene,  ethylbenzene,  and  xylenes 
(BTEX)  in  the  immediate  vicinity  of  the  leak; 
however,  only  DRO  were  detected  any  distance 
firom  the  source.  This  is  consistent  with  site 
evidence  that  indicates  reducing  conditions  near 
the  leak.  The  high  contaminant  loading  and  low 
permeability  in  the  immediate  vicinity  of  the 
leak  appears  to  have  depleted  the  available 
oxygen,  limiting  the  microbial  action  necessary 
to  break  down  the  BTEX  components.  Lower 
concentrations  of  DRO  in  the  surface  soils  along 
the  ditch  may  reflect  residual  diesel  from  the 
spill  or  the  presence  of  hydrocarbons  in  runoff 
from  the  runway.  Although  the  ground  was 
reportedly  frozen  at  the  time  of  the  pipeline 
rupture,  subsurface  soil  contamination  at  the 
western  edge  of  the  plume  may  indicate  the 
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infiltration  of  fuels  flowing  along  the  ditch  upon 
encountering  coarser  grained  soils. 

The  presence  of  other  site  contaminants, 
such  as  chlorinated  solvents  in  groundwater  and 
polynuclear  aromatic  hydrocarbons  (PNAs)  in 
soils,  are  likely  to  be  the  result  of  other  sources 
at  the  site,  such  as  the  drums,  the  tar  pit,  or  the 
burned-down  building. 

2.2  Data  Evaluation 

Data  available  from  the  RI  (USAF, 
1995b)  were  used  to  evaluate  human  health  risks 
and  ecological  effects  posed  by  the  Southeast 
Runway  Fuel  Spill  site.  Analytical  results  from 
a  total  of  four  surface  soil  samples,  six  subsur¬ 
face  soil  samples,  and  four  groundwater  samples 
made  up  the  risk  assessment  data  set.  Table  2-1 
lists  the  analytical  methods  used  to  test  the  soil 
and  water  samples  during  the  1995  RI. 

Figure  2-1  presents  a  conceptual  diagram 
for  the  site  from  the  RI  report  (USAF,  1995b). 
This  diagram  provides  a  plan  view,  a  geologic 
cross  section,  and  a  table  that  lists  the  range  of 
detected  concentrations  for  analytes  that  have 
exceeded  the  RI  screening  criteria  (identified  in 
the  key  to  the  figure).  The  plan  view  shows  the 
location  of  all  analytical  data  points  (soil  sam¬ 
ples,  monitoring  well  locations,  and  DPT  water 
samples).  The  area  of  contamination,  as  deter¬ 
mined  by  soil  gas  data,  is  shown  on  the  plan 
view.  The  plan  view  and  the  geologic  cross 
section  can  be  used  in  conjunction  to  provide  a 
three-dimensional  visualization  of  site  character¬ 
istics  and  contaminants. 

Statistical  analyses,  in  accordance  with 
methods  summarized  in  Section  3  of  Volume  1 
and  described  in  detail  in  Appendix  A  (Volume 
2),  were  conducted  on  the  available  data  to 
identify  contaminants  that  were: 

1 .  Positively  detected  in  at  least  one  sample 

in  a  given  medium; 

2.  Detected  at  levels  substantially  greater 

than  levels  detected  in  associated  blank 


samples  (at  least  one  result  that  exceeds 
the  blanks  UTL);  and 

3.  Detected  at  levels  elevated  above  natu¬ 
rally  occurring  background  levels. 

Table  2-2  lists  the  chemicals  that  were 
positively  detected  in  the  various  media  at  the 
Southeast  Runway  Fuel  Spill  site.  These  chemi¬ 
cals  were  subjected  to  blanks  and  background 
comparisons  and  to  additional  screening  and 
evaluation  for  the  human  health  assessment  and 
the  ecological  assessment  before  they  were 
identified  positively  as  chemicals  of  potential 
concern  (COPCs)  for  human  health  or  chemicals 
of  potential  ecological  concern  (COPECs). 
Appendix  4A  of  this  volume  lists  all  chemicals 
that  were  tested  in  the  various  media  and  indi¬ 
cates,  on  a  medium-specific  basis,  whether  or 
not  there  were  measurable  results  after  con¬ 
ducting  the  blanks  evaluation  and  whether  or  not 
the  average  site-related  concentration  is  greater 
than  the  average  background  concentration 
(metals  only). 

An  evaluation  of  the  adequacy  of  detec¬ 
tion  limits  was  performed  by  comparing  the 
minimum  detection  limit  for  each  chemical 
eliminated  as  a  COPC  because  it  was  not  detect¬ 
ed  in  a  medium  with  the  USEPA  Region  HI  resi¬ 
dential  RBCs.  Appendix  4B  contains  the  results 
of  this  detection  limit  screening  process.  The 
uncertainties  associated  with  detection  limits  that 
are  not  low  enough  to  detect  risk-based  concen¬ 
trations  are  summarized  in  Section  2.3.5. 

2.3  Human  Health  Risk  Assessment  Re¬ 
sults 

The  human  health  evaluation  for  the 
Southeast  Runway  Fuel  Spill  site  included  identi¬ 
fication  of  COPCs  (Section  2.3.1),  exposure 
assessment  (Section  2.3.2),  toxicity  assessment 
(Section  2.3.3),  risk  characterization  (Section 

2.3.4) ,  and  uncertainty  assessment  (Section 

2.3.5) .  These  tasks  were  performed  according 
to  the  methods  specified  in  Section  3  of  Volume 
1 .  Section  2.3.6  summarizes  conclusions  of  the 
human  health  risk  assessment  for  the  site  and 
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Table  2-1 

Analytical  Methods  Used  at  the  Southeast  Runway  Fuel  SpiU  Site 

During  the  1995  RI 


Parameter 

Soil  “ 

Water  ^ 

Alkalinity  -  Total  (SM403) 

NA 

4 

Specific  Conductance  (E120.1) 

NA 

4 

pH  (El 50.1  -  aqueous,  SW9045  -  solids) 

- 

4 

Total  Dissolved  Solids  (El 60.1) 

NA 

4 

Total  Suspended  Solids  (El 60.2) 

NA 

4 

Temperature  (El 70.1) 

NA 

4 

Turbidity  (El 80.1) 

NA 

4 

Anions  (E300) 

NA 

4 

Nitrate-Nitrite  (E353.1) 

NA 

4 

Metals  -  ICP  Screen  (SW6010) 

“ 

4 

Lead  (SW7421) 

4/6 

4 

Semivolatile  Organic  Compounds  (SW8270) 

4/6 

4 

Volatile  Organic  Compounds  (SW8240) 

4/6 

NA 

Volatile  Organic  Compounds  (SW8260) 

NA 

4 

Diesel  Range  Organics  (AK102) 

4/6 

4 

Gasoline  Range  Organics  (AKIOI) 

4/6 

4 

Soil  Moisture  Content  (SW846) 

4/6 

NA 

^  Number  of  surface  soil  samples/number  of  subsurface  soil  samples. 
^  Number  of  groundwater  samples. 

NA  =  Not  applicable. 

“  Analytical  method  not  used  for  this  medium. 
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Analyte 

Compounds  Exceeding  Rl  Screening  Criteria 

Soils 

Waters 

Screening  Criteria 

Mar:ge  o1 

Detections 

Screening  Criteria 

Range  ot  Detections 

(!'  g/kg) 

(M 

g/kg) 

( .n  g/L) 

(.Lig/L) 

Benzene 

500  AK 

340 

5M 

58 

Ethylbenzene 

15.000  AK 

6 

,800 

Toluene 

15,000  AK 

4 

.500 

Total  Xylenes 

15,000  AK 

19  - 

43,000 

Benzo(a)pyrene 

88  RC 

1 

550 

Djbenzo(adi)anthracerie 

88  RC 

95 

DRO 

200,000  AK 

2  6x10 

1  8x10 

GRO 

100.000  AK 

1  5x10 

-  .5  4x10' 

Selenium 

50  M 

142 

Thallium 

2  M 

204 

Key: 

AK  •  State  ot  Alaska  Cleanup  Standard 

RC  -  EPA  Region  Ml  Risk-Based  Concentration 
vJi  -  Maximum  Contaminant  Level 

Carcinogenic  (Residential  Soil  Ingestion) 

Galena  Airport  -  Southeast  Runway  Fuel  Spill 

Conceptual  Diagram  and  Summary  of  Compounds  Exceeding  Screening  Criteria 


Figure  2-1.  Conceptual  Diagram  for  the 
Southeast  Runway  Fuel  Spill  (STOlO) 
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Table  2-2 

Analytes  Detected  at  the  Southeast  Runway  Fuel  Spill  Site 


Analyte 

Ansdyiical 

Method 

1 ,2-Dichloroethane 

SW8260 

2-Butanone  (MEK) 

SW8240 

2-Methylnaphthalene 

SW8270 

Acenaphthene 

SW8270 

Acetone 

SW8240 

Acetone 

SW8260 

Aluminum 

SW6010 

Anthracene 

SW8270 

Antimony 

SW6010 

Arsenic 

SW6010 

Barium 

SW6010 

Benzene 

SW8240 

Benzene 

SW8260 

Benzo(a)anthracene 

SW8270 

Benzo(a)pyrene 

SW8270 

Benzo(b)fluoranthene 

SW8270 

Benzo(g,h4)perylene 

SW8270 

Benzo(k)fluoranthene 

SW8270 

Benzyl  alcohol 

SW8270 

Beryllium 

SW6010 

Cadmium 

SW6010 

Calcium 

SW6010 

Chloroethane 

SW8260 

Chloroform 

SW8260 

Chloromethane 

SW8260 

Chromium 

SW6010 

Chrysene 

SW8270 

Groundwater 


D 


Surface 

Sofl 


Subsurface 

Sofl 


ND 

D 

D 

D 

ND 

D 

ND 

D 
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Table  2-2 
(Continued) 


Analyte 

'  Analytical 
Method 

Cobalt 

SW6010 

Copper 

SW6010 

Dibenz(a,h)anthracene 

SW8270 

Dibromomethane 

SW8260 

Dibutyl  phthalate 

SW8270 

Diesel  Range  Organics 

AK102 

Ethylbeuzene 

SW8240 

Ethylbenzene 

SW8260 

Fluoranthene 

SW8270 

Fluorene 

SW8270 

Gasoline  Range  Organics 

AKIOI 

Indeno(l  ,2,3-cd)pyrene 

SW8270 

Iron 

SW6010 

Lead 

SW7421 

Magnesium 

SW6010 

Manganese 

SW6010 

Methylene  chloride 

SW8240 

Methylene  chloride 

SW8260 

Molybdenum 

SW6010 

Naphthalene 

SW8270 

Nickel 

SW6010 

Phenanthrene 

SW8270 

Potassium 

SW6010 

Pyrene 

SW8270 

Selenium 

SW6010 

Silver 

SW6010 

Groundwater 


D 


D 


ND 


D 


D 


D 


Surface 

Soil 


Subsurface 

Soil 


ND 

ND 

D 

D 

ND 

D 
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Table  2-2 
(Continued) 


Analyte 

Analytical 

Method 

Sodium 

SW6010 

Tetrachloroethene 

SW8260 

Thallium 

SW6010 

Toluene 

SW8240 

Toluene 

SW8260 

Trichloroethene 

SW8260 

Vanadium 

SW6010 

Zinc 

SW6010 

bis(2-Ethylhexyl)phthalate 

SW8270 

m&p-Xylenes 

SW8240 

m&p-Xylenes 

SW8260 

o-Xylene 

SW8240 

o-Xylene 

SW8260 

Groundwater 


D 


D 


D 


D  =  At  least  one  numerical  result  was  detected  in  samples. 

ND  =  No  numerical  results  were  detected  in  samples. 

=  Not  tested. 
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recommendations  for  remedial  action  based  on 
the  risk  assessment  results. 

2.3.1  Chemicals  of  Potential  Concern 

Additional  screening  of  the  chemicals 
was  performed,  in  accordance  with  the  methods 
described  in  Section  3  of  Volume  1,  to  identify 
the  COPCs  carried  through  the  human  health 
assessment.  The  additional  screening  involved 
examining  the  frequency  of  detection,  evaluating 
essential  nutrients,  and  comparing  maximum 
detected  concentrations  with  Ae  U.S.  Environ¬ 
mental  Protection  Agency  (USEPA)  Region  III 
risk-based  concentrations  (RBCs). 

Frequency  of  Detection 

At  the  Southeast  Runway  Fuel  Spill  site, 
there  were  no  chemicals  eliminated  from  the  list 
of  COPCs  on  the  basis  of  a  low  (<  5%)  fre¬ 
quency  of  detection. 

Essential  Nutrients 

Essential  nutrients  that  are  often  present 
either  in  the  soil  and  water  media  were  not 
detected  at  the  Southeast  Runway  Fuel  Spill  site 
at  concentrations  elevated  above  background 
concentrations. 

Risk-Based  Screenii^ 

Maximtim  detected  concentrations  of 
numerous  analytes  were  lower  than  one-tenth  the 
media-specific  USEPA  Region  III  residential 
RBCs  and  were  eliminated  from  the  list  of 
COPCs.  Appendix  4B  of  this  volume  contains 
the  risk-based  screening  results. 

COPC  Summary 

Tables  2-3,  2-4,  and  2-5  summarize 
conclusions  for  all  chemicals  that  were  positively 
detected  in  the  surface  soil,  subsurface  soil,  and 
groundwater  media,  respectively,  at  the  South¬ 
east  Runway  Fuel  Spill  site.  The  tables  indicate, 
for  each  analyte,  whether  sample  concentrations 
were  distinguishable  from  blank  concentrations, 
whether  concentrations  were  significantly  differ¬ 
ent  from  background  concentrations,  whether  the 
chemical  was  detected  in  at  least  5%  of  the 
samples,  and  whether  the  chemical  was  eliminat¬ 
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ed  as  an  essential  nutrient  or  by  the  risk-based 
screen.  Note  that  since  1993  and  later  sampling 
events  reported  uncensored  data  (where  an  ND 
is  reported  only  if  there  is  no  instrument  re¬ 
sponse),  very  low  levels  (greater  than  zero)  of 
many  analytes  were  reported  in  both  blanks 
san^les  and  site  samples.  Consequently,  many 
chemicals  that  are  not  common  field  or 
laboratory  contaminants  were  "detected”  in 
blanks  sanples  and  were  eliminated  as  COPCs 
on  the  basis  of  the  blanks  comparison.  No 
anal)4es  were  detected  in  blanks  at  concentra¬ 
tions  considered  to  represent  a  blanks  contamina¬ 
tion  problem  requiring  corrective  action  as  a 
result  of  the  data  validation  process. 

Table  2-6  lists  the  COPCs  for  the  South¬ 
east  Runway  Fuel  Spill  site.  It  includes  all 
chemicals,  by  medium,  with  positive  results  that 
were  greater  than  background  and  blank  concen¬ 
trations,  that  exceeded  5%  detection  frequency, 
and  that  were  not  eliminated  as  an  essential 
nutrient  or  by  risk-based  screening. 

Appendix  A  of  the  RI  report  (USAF, 
1995b)  provides  a  complete  listing  of  analytical 
results  from  the  RI.  The  appendix  reports  the 
sampling  location,  analytical  result,  any  data 
qualifiers,  and  the  sample  detection  limit. 

Tables  2-7,  2-8,  and  2-9  provide  a 
statistical  summary  of  the  values  used  in  the  risk 
assessment  for  human  health  COPCs  in  surface 
soil  and  sediments,  subsurface  soil,  and  ground- 
water,  respectively.  The  tables  list  the  detection 
frequency,  maximum  detected  concentration, 
mean,  standard  deviation,  and  95%  upper  confi¬ 
dence  limit  (UCL)  of  the  data. 

2.3.2  Exposure  Assessment 

Human  exposure  to  COPCs  that  are 
present  at  or  migrating  from  the  Southeast 
Runway  Fuel  Spill  site  was  assessed  in  accor¬ 
dance  with  mefliods  described  in  Section  3  of 
Volume  1. 

Human  Exposure  Scenarios 

Nine  human  exposure  scenarios  were  ad- 
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Table  2-3 

Identification  Criteria  for  Surface  Soil  COPCs  at  the 
Southeast  Runway  Fuel  Spill  Site 


*  Indistinguishable  from  blank  concentrations. 

Not  significantly  elevated  above  background  concentrations. 

^  Detected  at  a  ft’equency  less  than  5%. 

**  Estimated  maximum  ddly  intake  less  than  the  RDA. 

®  Maximum  detected  concentration  lower  than  one-tenth  the  USEPA  Region  III  residential  soil  RBC. 
^  Toxicity  value  not  available  with  which  to  perform  risk-based  screen. 

-  Not  eliminated  through  this  criterion. 
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Table  2-4 

Identification  Criteria  for  Subsurface  Soil  COPCs  at  the 
Southeast  Runway  Fuel  Spill  Site 


Chemical 

Blanks 

Comparison^ 

Background 

Comparison^ 

.W... 

1 

S’  ■ 

■  S' 

Essential 

Nutrient^ 

Risk-Based 

Screen® 

COPC 

2-Butanone  (MEK) 

- 

- 

- 

X 

- 

2-MetbyliiaphthaieQe 

s 

_  -  • 

■'  YES^ 

Acenaphthene 

- 

- 

- 

- 

X 

- 

Acetone 

- 

- 

- 

- 

X 

- 

Benzene 

- 

- 

- 

- 

X 

- 

Ethylbenzene 

- 

- 

- 

- 

X 

- 

Fluorene 

- 

- 

- 

- 

X 

- 

Lead 

- 

X 

- 

- 

- 

- 

Methylene  chloride 

X 

- 

- 

- 

- 

- 

Naphthalene 

- 

- 

- 

- 

X 

- 

Phenantbrene 

- 

- 

- 

- 

.1 

YES^ 

Toluene 

- 

- 

- 

- 

X 

- 

bis(2-EthylhexyIphthalate) 

- 

- 

- 

- 

X 

- 

m  &  p-Xylenes 

- 

- 

- 

- 

X 

- 

0-Xylene 

- 

- 

- 

- 

X 

- 

^  Indistinguishable  from  blank  concentrations. 

^  Not  significantly  elevated  above  background  concentrations. 

^  Detected  at  a  frequency  less  than  5%. 

^  Estimated  maximum  daily  intake  less  than  the  RDA. 

®  Maximum  detected  concentration  lower  than  one-tenth  the  USEPA  Region  III  residential  soil  RBC. 
^  Toxicity  value  not  available  with  which  to  perform  risk-based  screen. 

-  Not  eliminated  through  this  criterion. 
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Table  2-5 

Identification  Criteria  for  Groundwater  COPCs  at  the 
Southeast  Runway  Fuel  Spill  Site 


Benzyl  alcohol 


Chloroethane 


Chloroform 


Chloromethane 


Dibromomethane 


Dibutylphthalate 


Ethylbenzene 


Fluorene 


Methylene  chloride 


Naphthalene 


Phenanthrene 


Tetrachloroethene 


Toluene 


Trickoroethene 


m  &  p-Xylenes 


o-Xylene 


Aluminum 


Antimony 


Arsenic 
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Table  2-5 
(Continued) 


*  Indistinguishable  from  blank  concentrations. 

’’  Not  significantly  elevated  above  background  concentrations. 

^  Detected  at  a  frequency  less  than  5%. 

Estimated  maximum  daily  intake  less  than  the  RDA. 

®  Maximum  detected  concentration  lower  than  one-tenth  the  USEPA  Region  III  tap  water  RBC. 
^  Toxicity  value  not  available  with  which  to  perform  risk-based  screen. 

-  Not  eliminated  through  this  criterion. 
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Table  2-6 

Chemicals  of  Potential  Concern  at  the  Southeast  Runway  Fuel  Spill  Site 


Chemical 

Media  || 

Surfiace  Soil 

Subsurface  Soil 

Groundwater 

II  Metals  1 

Beryllium 

X 

Lead 

X 

_  1 

Benz(a)anthracene 

X 

Benzo(a)pyrene 

X 

Benzo(b)fluoranthene 

X 

Benzo(g,h,i)perylene^ 

X 

Dibenz(a,h)anthracene 

X 

Indeiio(  1 ,2,3  -cd)pyTene 

X 

2-Methylnaphthalene  ^ 

X 

X 

X 

Phenanthrene^ 

X 

X 

X 

1  Volatiles  || 

Chloroform 

X 

Benzene 

X 

Chloromethane 

X 

1 ,2-Dichloroethane 

X 

Trichloroethene 

X 

®  Retained  as  a  COPC  for  qualitative  evaluation  only.  Toxicity  values  are  not  available  to  perform 
risk  quantification  at  this  time. 
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Table  2-7 

Statistical  Summary  of  Values  Used  in  the  Human  Health  Risk 
Assessment  for  Surface  Soil  at  the  Southeast  Runway  Fuel  Spill  Site 


Chemical  Name  - 

Detection 

Frequency 

Max  Detect 
{mg/kg) 

Mean  . 
(mg/kg)i 

:  Standard  - 
Deviation 

95%  UCU  ^ 
(mg/k^  ; 

Metals 

Lead  ^ 

4/4 

5.13E+01 

2.73E+01 

2.00E+01 

5.08E+01  1 

1  PNAs 

Benzo(a)anthracene 

1/4 

3.54E-01 

1.25E-01 

1.60E-01 

3.13E-01 

Benzo(a)pyrene 

1/4 

5.54E-01 

1.94E-01 

2.57E-01 

4.96E-01 

Benz(b)fluoranthene 

1/4 

4.47E-01 

1.63E-01 

2.05E-01 

4.04E-01 

Benzo(g,h,i)perylene 

1/4 

2.12E-01 

7.04E-02 

9.60E-02 

1.83E-01 

Diben2(a,h)anthracene 

1/4 

9.47E-02 

5.58E-02 

3.17E-02 

9.30E-02 

Indeno(  1 ,2,3-cd)pyrene 

1/4 

2.40E-01 

1.08E-01 

1.12E-01 

2.40E-01 

2-Methylnaphthalene 

1/4 

3.36E-02 

1.88E-02 

1.05E-02 

3.12E-02 

Phenanthrene  ^ 

1/4 

1.49E-01 

7.90E-02 

7.04E-02 

1.62E-01 

Bold  numbers  indicate  the  value  used  for  the  risk  assessment,  which  was  the  lower  of  either 
the  UCL  or  the  maximum  detected  concentration. 

^  USEPA  Integrated  Exposure  Uptake  Biokinetic  (lEUBK)  model  was  used  to  calculate  risk  from  lead. 
**  No  toxicity  data  available. 
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Table  2-8 

Statistical  Siunmary  of  Values  Used  in  the  Human  Health  Risk 
Assessment  for  Subsurface  Soil  at  the  Southeast  Runway  Fuel  Spill  Site 


Chemical  Name  ^ 

Detection 

Frequency 

Max  Detect  : 
(mg/kg) 

(mg/kg) 

Standard 

Deviation 

95%  UCL 
(mg/fc^ 

1  PNAs 

2-Methylnaphthalene  ^ 

3/6 

2.35E+02 

3.07E-h01 

9.50E+01 

7.99E-I-16 

Phenanthrene  ® 

1/6 

2.32E-01 

1.09E-01 

9.38E-01 

6.17E-I-03 

Bold  numbers  indicate  the  value  used  for  the  risk  assessment,  which  was  the  lower  of  either  the  UCL  or  the 
maximum  detected  concentration. 

“  No  toxicity  data  available. 


Table  2-9 

Statistical  Summary  of  Values  Used  in  the  Human  Health  Risk 
Assessment  for  Groundwater  at  the  Southeast  Runway  Fuel  Spill  Site 


Cfaeinjcal  Name 

Detection 

Frequency 

Max  Detect 
(rag/L) 

Mean 

(mg/L) 

:  Standard 
Devia¬ 
tion 

95%  UCL 
(mg/L) 

Metals  1 

1  Beiyllium 

4/4 

3.94E-03 

1.73E-03' 

1.92E-03 

3.99E-03 

l|PNA! _ _  1 

2-Methylnaphthalene  ^ 

1/4 

9.89E-02 

2.52E-02 

4.91E-02 

1.07E+12 

Phenanthrene  ^ 

1/4 

7.39E-04 

4.62E-04 

2.69E-04 

7.79E-04 

1  Volatiles  || 

Benzene 

2/4 

5.81E-02 

1.45E-02 

2.90E-02 

1.97E+31 

Chloroform 

1/4 

3.88E-05 

2.13E-05 

1.31E-05 

3.67E-05 

Chloromethane 

1/4 

1.19E-03 

3.65E-04 

5.55E-04 

1.02E-03 

1 ,2-Dichloroethane 

2/4 

4.55E-03 

1.42E-03 

2.14E-04 

3.94E-03 

Trichloroethene 

3/4 

2.06E-04 

6.58E-05 

9.45E-05 

2.10E+04 

Bold  munbers  indicate  the  lower  value  used  for  the  risk  assessment,  which  was  the  lower  of  either 
the  UCL  or  the  maximum  detected  concentration. 

^  No  toxicity  data  available. 
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dressed  in  the  assessment  of  risks  posed  by  the 
site: 

Current  Scenarios  (also  applicable  as  future 
scenarios) 

1.  Short-Term  On-Base  Resident 
(subchronic  adult  only); 

2.  Long-Term  On-Base  Resident  (chronic 
adult  and  child); 


3.  Old  Town  Galena  Resident  (chronic 
adult  and  child); 

4.  New  Town  Galena  Resident  (chronic 
adult  and  child); 

5.  Short-Term  On-Base  Worker 
(subchronic  adult  only); 

6.  Long-Term  On-Base  Worker  (chronic 
adult  only); 

7.  Construction  Worker  (subchronic  adult 
only); 

Future  Scenarios 

8.  Boarding  School  Student 
(subchronic/chronic);  and 

9.  Old  Town  Galena  Resident  (chronic 
adult  and  child). 

These  scenarios  are  described  in 
Section  3  of  Volume  1 .  Since  possible  expo¬ 
sures  of  the  Old  Town  Galena  resident  might 
differ  in  the  future  if  contaminants  in  the  shal¬ 
low  groundwater  migrate  to  the  Old  Town  area, 
the  fumre  Old  Town  Galena  resident  is  consid¬ 
ered  separately  from  the  current  Old  Town 
Galena  resident.  The  on-base  worker  scenarios 
assume  that  workers  at  the  Southeast  Runway 
Fuel  Spill  site  are  engaged  in  activities  outdoors, 
every  work  day,  for  the  duration  of  employ¬ 
ment.  However,  there  are  no  regular  employees 


in  the  area  of  the  site.  Therefore,  the  worker 
scenarios  better  represent  reasonable  worst-case 
exposures  that  might  occur  at  any  time  in  the 
future,  assuming  industrial  use  of  the  land 
involving  primarily  outdoor  work.  Owing  to  the 
site’s  location  adjacent  to  the  runway,  this  area 
will  not  be  frequented  by  workers  or  others  as 
long  as  the  airport  is  actively  operating. 

Exposure  Pathways 
Exposure  pathways  considered  for 
applicability  to  each  Southeast  Rimway  Fuel 
Spill  site  exposure  scenario  included  the  follow¬ 
ing: 

Soil  Pathways 

•  Incidental  ingestion  of  soil;  and 

•  Dermal  contact  with  soil. 

Air  Pathways 

•  Inhalation  of  fugitive  dust;  and 

•  Inhalation  of  vapors  that  volatilize  from 
surface  and  subsurface  media. 

Groundwater  Pathways 

•  Ingestion  of  drinking  water; 

•  Dermal  contact  with  water  while  show¬ 

ering; 

•  Inhalation  of  vapors  that  volatilize  from 
water  while  showering;  and 

•  Ingestion  of  plants  irrigated  or 

subirrigated  with  groundwater. 

Surface  Water  Pathways 

•  Ingestion  of  fish  from  the  Yukon  River. 

Groundwater  pathways  are  applicable 
only  if  the  results  of  groundwater  modeling 
indicate  that  contaminants  from  the  Southeast 
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Runway  Fuel  Spill  site  might  migrate  to  Old 
Town  Galena.  Surface  water  pathways  are 
applicable  only  if  the  results  of  groundwater 
modeling  indicate  that  toxicologically  significant 
concentrations  of  contaminants  originating  from 
the  site  might  reach  the  Yukon  River. 

Contaminants  detected  in  the  groundwa¬ 
ter  at  the  Southeast  Runway  Fuel  Spill  site  were 
modeled  to  Old  Town  Galena  and  to  the  shore¬ 
line  of  the  Yukon  River.  Assuming  a  generally 
southwestern  flow  direction  (as  determined  in 
the  RI),  parts  of  Old  Town  Galena  are  directly 
downgradient  of  the  site. 

Concentrations  of  contaminants  in  the 
Yukon  River  within  5  ft  of  the  shoreline  were 
also  estimated,  assuming  that  mixing  is  limited 
to  river  flow  within  that  5  ft.  This  assumption 
was  made  because  there  is  not  instant  dilution  of 
contaminants  entering  the  river  in  the  groundwa¬ 
ter  by  the  entire  volume  of  river  flow  that  passes 
by  Galena.  Rather,  a  plume  would  follow  the 
shoreline  downstream. 

Table  2-10  summarizes  the  modeled  Old 
Town  Galena  and  river  concentrations  for  the 
COPCs  in  groundwater  at  the  Southeast  Runway 
Fuel  Spill  site.  It  also  lists  applicable  chemical- 
specific  fish  bioconcentration  factors  (BCFs)  and 
estimated  concentrations  in  fish  exposed  to  river 
water  within  5  ft  of  the  shoreline.  Finally,  the 
table  lists  the  USEPA  Region  III  RBCs  for  tap 
water  and  fish.  The  estimated  fish  concentra¬ 
tions  are  all  below  the  Region  III  RBCs  for  fish. 
The  surface  water  pathways  are  therefore  not 
quantified  for  this  site.  However,  modeled 
concentrations  at  Old  Town  Galena  of  1,2- 
dichloroethane,  benzene,  and  beryllium  exceed 
one-tenth  the  Region  III  tap  water  RBCs;  as 
such,  the  groundwater  pathways  are  quantified 
for  the  Old  Town  Galena  resident  for  this  site. 
Since  there  is  no  evidence  that  a  groundwater 
contaminant  plume  extends  from  the  site  to  Old 
town  Galena,  the  groimdwater-related  exposure 
pathways  are  considered  possible  future  expo¬ 
sures  and  are  quantified  for  the  future  Old  Town 
Galena  resident  scenario  only. 


Also,  vegetables  grown  in  gardens 
located  close  to  the  west  end  of  the  Southeast 
Runway  Fuel  Spill  site  could  possibly  be  cur¬ 
rently  taking  contaminants  directly  from  the 
shallow  groundwater.  Although  the  water  depth 
fluctuates  significantly  over  the  course  of  a  year 
(from  very  close  to  the  surface  during  spring 
breakup  to  15  to  20  ft  below  the  surface  at  low 
water),  it  is  unlikely  that  the  roots  of  the  garden 
plants  are  in  direct  contact  with  the  groundwater 
for  a  substantial  portion  of  the  growing  season. 
Nevertheless,  because  of  the  fluctuation  in 
groundwater  depth,  it  is  possible  that  groundwa¬ 
ter  contamination  has  affected  the  soils  in  which 
the  crops  are  grown.  Therefore,  ingestion  of 
plants  subirrigated  with  the  shallow  groimdwater 
at  the  location  of  the  gardens  located  near  the 
site  is  quantified  for  the  current  Old  Town 
Galena  resident  scenario  for  this  site. 

Appendix  C  (Volume  3)  describes  the 
groundwater  modeling  methodology.  Likewise, 
Appendix  D  (Voliune  3)  describes  the  emissions 
estimating  and  air  dispersion  modeling  method¬ 
ology.  These  methodologies  are  not  repeated  in 
this  addendum.  Groundwater  modeling  results 
for  this  site  are  documented  in  Appendix  4C  of 
this  volume.  Appendix  4D  of  this  volume 
contains  dispersion  modeling  results  for  this  site. 
Appendices  4E  and  4F  of  this  volume  describe 
the  methodologies  used  to  model  uptake  by  fhiits 
and  vegetables  and  air  concentrations  inside  a 
shower  stall,  respectively,  and  provide  modeling 
results. 

Conceptual  Site  Model 

A  conceptual  site  model  presents  the 
current  understanding  of  possible  sources  of 
contamination  and  the  likely  mechanisms  for 
movement  of  contamination  within  and  beyond 
site  boundaries.  Figure  2-2  is  a  conceptual  site 
model  flow  diagram  showing  the  primary  sourc¬ 
es  of  contamination  at  the  SouAeast  Runway 
Fuel  Spill  site,  their  migration  pathways,  expo¬ 
sure  media,  and  exposure  routes  that  may  lead  to 
human  exposure.  The  figure  effectively  summa¬ 
rizes  the  results  of  the  human  health  exposure 
assessment.  It  illustrates  complete  exposure 
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jal  Model  for  the  Southeast  Runway  Fuel  Spill 


Pathways 


Figure  2-2.  Human  Exposure  Conceptual  Model 
for  the  Southeast  Runway  Fuel  Spill 
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pathways  for  the  exposure  scenarios  that  are 
evaluated  and  indicates  which  pathways  are 
quantified  for  each  scenario.  It  also  notes  which 
pathways  are  possibly  complete  but  probably  not 
significant.  These  pathways  are  not  quantified. 

Quantification  of  Exposure 

Table  2-11  provides  a  matrix  of  expo¬ 
sure  scenarios  and  soil-related  exposure  path¬ 
ways  that  are  applicable  to  the  Southeast  Rim- 
way  Fuel  Spill  site  and  specifies  the  exposure 
points  and  data  that  were  used  to  derive  concen¬ 
trations  in  the  exposure  media  at  this  site.  Table 
2-12  provides  the  same  information  for  ground¬ 
water-related  pathways.  Appendix  4G  of  this 
volume  summarizes  the  human  health  exposure 
point  concentrations  used  to  quantify  exposure. 

Section  3  of  Volume  1  describes  the 
methods  used  to  quantify  exposure.  Human 
health  intake  equations  and  exposure  parameters 
are  documented  in  Appendix  4H  of  this  volume. 
Intakes  were  quantified  separately  for  evaluation 
of  carcinogenic  and  noncarcinogenic  effects. 
Daily  intakes  for  analysis  of  carcinogenic  effects 
are  averaged  over  a  70-year  lifetime.  Daily 
intakes  for  analysis  of  noncarcinogenic  effects 
are  averaged  over  the  exposure  duration  only. 

2.3.3  Toxicity  Assessment 

Table  2-13  presents  the  toxicity  values 
used  in  the  human  health  risk  assessment  for 
COPCs  at  the  Southeast  Runway  Fuel  Spill  site. 
Most  of  the  toxicity  values  in  this  table  were 
obtained  from  USEPA’s  Integrated  Risk  Infor¬ 
mation  System  (IRIS)  in  October  1995  or  from 
USEPA’s  Health  Effects  Assessment  Summary 
Tables  (HEAST)(USEPA,  1994b).  Carcinogen¬ 
ic  values  for  some  PNAs  were  calculated  using 
methodologies  in  provisional  guidance  for  calcu¬ 
lating  potential  potency  based  on  values  for 
benzo(a)pyrene  (USEPA,  1993).  Although  the 
oral  slope  factor  for  benzo(a)pyrene  is  listed  in 
IRIS,  the  inhalation  slope  factor  has  been  with¬ 
drawn  from  IRIS  and  HEAST.  Since  there  is  no 
inhalation  unit  risk  for  benzo(a)pyrene,  the 
USEPA  guidance  directs  that  the  potential 
potency  values  should  be  applied  only  to  assess¬ 


ment  of  carcinogenic  hazard  from  oral  exposure 
to  PNAs  (USEPA,  1993). 

The  inhalation  RfDs  for  benzene  and 
1,2-dichloroethane  and  the  inhalation  RfD  and 
slope  factor  for  trichloroethene  are  provisional 
values  recommended  by  the  Superftmd  Health 
Risk  Technical  Support  Center  (footnoted  EPA- 
ECAO  in  the  USEPA  Region  Iff  RBC  table, 
USEPA,  1995b).  The  provisional  RfDs  and 
slope  factors  were  converted  to  RfCs  and  inhala¬ 
tion  unit  risk  values  for  use  in  the  risk  calcula¬ 
tions.  The  oral  slope  factor  for  trichloroethene 
has  been  withdrawn  from  IRIS  and  HEAST,  but 
is  used  to  evaluate  oral  exposures  to  this  chemi¬ 
cal  because  no  other  value  is  available. 

Toxicity  values  were  not  available  for 
four  COPCs  at  the  Southeast  Runway  Fuel  Spill 
site.  These  include  lead,  benzo(g,h,i)perylene, 
2-methylnaphthalene,  and  phenanthrene.  Lead 
was  initially  screened  using  the  USEPA-recom- 
mended  screening  level  (400  mg/kg)  for  lead  in 
soil  for  residential  land  use  (USEPA,  1994d)  and 
the  drinking  water  action  level  for  lead  (USEPA, 
1994a),  and  if  necessary,  evaluated  using  the 
USEPA  Integrated  Exposure  Uptake  Biokinetic 
(lEUBK)  model  for  lead  in  children  (USEPA, 
1994b).  Available  health  effects  information  for 
these  COPCs  is  included  in  Appendix  G  (Vol¬ 
ume  3),  and  the  impact  of  the  lack  of  toxicity 
values  for  these  COPCs  is  discussed  as  an 
uncertainty  in  Section  2.3.5. 

Dermal  toxicity  values  are  not  listed  in 
Table  2-13.  Because  of  the  high  level  of  uncer¬ 
tainty  associated  with  adjusting  oral  toxicity 
values  (which  are  generally  based  on  adminis¬ 
tered  dose)  to  evaluate  dermal  exposure  (which 
is  calculated  as  an  absorbed  dose),  unadjusted 
oral  values  were  used  to  quantify  dermal  path¬ 
way  risks.  Dermal  absorption  factors  used  to 
quantify  dermal  contact  with  soil  are  listed  in 
Table  2-13.  Default  values  of  1  %  for  inorganic 
analytes  and  10%  for  organic  analytes  were 
used.  PNAs  were  not  evaluated  for  dermal 
exposure  (see  discussion  in  Section  3.1.4  of 
Volume  1). 
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Table  2-11 

Data  Used  to  Derive  Exposure  Concentrations  in  Soil-Related  Exposure  Media 
at  the  Southeast  Runway  Fuel  Spill  Site 


Exposure 
-.Scenario  - 

Ingestion  of .  .. 

Berinai  Contact 
with  Soil 

Inhalation  of  Vapor 

Phase  Chemicals  and 

Fugitive  Dust  in  Ambient  Air 

Current  Scenarios 

On-Base  Residents 
-Short  Term 
-Long  Term 

NA 

NA 

Modeled  concentration  of  vapor-phase  chemicals 
(D)  and  wind-blown  dust  (E)  at  closest  down¬ 
wind  on-base  residential  receptor. 

Galena  Residents 

NA 

NA 

-Old  Town 

Modeled  concentration  of  vapor-phase  chemicals 
(D)  and  wind-blown  dust  (E)  at  closest  down¬ 
wind  Old  Town  Galena  residential  receptor. 

-New  Town 

Modeled  concentration  of  vapor-phase  chemicals 
(D)  and  wind-blown  dust  (E)  at  closest  down¬ 
wind  New  Town  Galena  residential  receptor. 

On-Base  Workers 

-Short  Term 

Surface  Soil  (A) 

Surface  Soil  (A) 

Modeled  concentration  of  vapor-phase  chemicals 
(D)  and  wind-blown  dust  (E)  directly  above  the 
site. 

-Long  Term 

Surface  Soil  (A) 

Surface  Soil  (A) 

Modeled  concentration  of  vapor-phase  chemicals 
(D)  and  wind-blown  dust  (E)  directly  above  the 
site. 

-Construction 

Mixed  Soil  (C) 

Mixed  Soil(G) 

Modeled  concentration  of  vapor-phase  chemicals 

(F)  and  dust  generated  by  construction  activity 

(G)  directly  above  the  site. 

Future  Scenarios  || 

Boarding  School 
Student 

NA 

NA 

Modeled  concentration  of  vapor-phase  chemicals 
(D)  and  wind-blown  dust  (E)  at  the  location  of 
the  proposed  student  dormitory. 

Galena  Residents 

-Old  Town 

NA 

NA 

Modeled  concentration  of  vapor-phase  chemicals 
(D)  and  wind-blown  dust  (E)  at  closest  down¬ 
wind  Old  Town  Galena  residential  receptor. 
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Table  2-11 
(Continued) 

Exposure  Media 


Remedial  Investigation  Data: 

(A)  Measured  concentrations  in  surface  soils,  represented  by  the  95%  UCL,  or  the  maximum  detected 
concentration  if  lower,  in  soils  within  2  ft  of  the  ground  surface  at  the  Southeast  Runway  Fuel  Spill  site, 

(B)  Measured  concentrations  in  subsurface  soils,  represented  by  the  95%  UCL,  or  the  maTiTmitn  detected 
concentration  if  lower,  in  soils  greater  than  2  ft  below  the  ground  surface  at  the  Southeast  Runway  Fuel  Spill 
site. 

(C)  Mixed  surface  and  subsurface  soil,  represented  by  the  highest  of  either  the  surface  soil  concentration  (A) 
or  the  subsurface  soil  concentration  (B). 

Transport  and  Fate  Modeling: 

(D)  Estimated  concentration  of  vapor-phase  chemicals  in  ambient  air  based  on  emissions  from  surface  soil  (A), 
subsurface  soil  (B),  and  dispersion  modeling  to  specific  receptor  locations. 

(E)  Estimated  concentration  of  wind-blown  dust  based  on  particulate  emissions  from  surface  soil  (A)  and 
dispersion  modeling  to  specific  receptor  locations. 

(F)  Estimated  concentration  of  vapor-phase  chemicals  in  ambient  air  assuming  subsurface  soil  is  brought  to 
the  surface  by  construction  activities,  based  on  emissions  from  mixed  soils  (C)  and  dispersion  modeling  to 
specific  receptor  locations. 

(G)  Estimated  concentration  of  dust  generated  by  construction  activities  directly  above  the  site,  based  on 
particulate  emissions  from  mixed  soil  (C)  and  dispersion  modeling  to  specific  receptor  locations. 

NA  =  Not  Applicable 
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Table  2-12 

Data  Used  to  Derive  Exposure  Concentrations  in  Soil-Related  Exposure  Media 
at  the  Southeast  Runway  Fuel  Spill  Site 


Exposure  Pathways  | 

i^iEposiire 

Scenmo 

Ingestion  of 
Groundwater 

Derma!  Contact 
with  Groundwater 

Inhalation  of  Vapor 
Phase  Chemicals  in 
Shower  Stall 

Ingestmn  of  Fruits 
and  Vegetables  . 
Irrigated  or 
Subirrigated  with 
Groundwater 

II  Current  Scenarios  |j 

On-Base  Residents 
-Short  Term 
-Long  Term 

NA 

NA 

NA 

NA 

Galena  Residents 
-Old  Town 

NA 

NA 

NA 

Modeled  concentra¬ 
tions  in  fruits  and 
vegetables  (F)  grown 
in  gardens  located 
southwest  of  site. 

-New  Town 

NA 

NA 

NA 

NA 

On-Base  Workers 
-Short  Term 
-Long  Term 
-Construction 

NA 

NA 

NA 

NA 

1  Future  Scenarios  || 

Boarding  School 
Student 

NA 

NA 

NA 

NA 

Galena  Residents 
-Old  Town 

Modeled  concentra¬ 
tions  in  groundwater 
(C)  at  closest  down- 
gradient  receptor  in 

Old  Town  Galena 

Modeled  concentra¬ 
tions  in  groundwater 
(C)  at  closest  down- 
gradient  receptor  in 
Old  Town  Galena 

Modeled  concentra¬ 
tions  of  vapor-phase 
chemicals  (D)  in  the 
air  of  a  shower  stall. 

Modeled  concentra¬ 
tions  in  fruits  and 
vegetables  (E)  grown 
in  gardens  located  in 

Old  Town  Galena. 

Exposure  Media 

Remedial  Investigation  Data: 

(A)  Measured  concentrations  in  shallow  groundwater  at  the  site,  represented  by  the  95%  UCL,  or  the  maximum 
detected  concentration,  if  lower,  in  groundwater  at  the  four  wells  located  at  the  Southeast  Runway  Fuel  Spill  site. 

(B)  Measured  concentrations  in  shallow  groundwater  close  to  the  gardens  southwest  of  the  site,  represented  by  the 
highest  concentration  detected  at  either  MW-03  or  MW-04,  the  two  monitoring  wells  closest  to  the  gardens. 
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Table  2-12 
(Continued) 


Exposure  Media  (Continued) 


Transport  and  Fate  Modeling: 

(C)  Estimated  concentrations  in  shallow  groundwater  at  Old  Town  Galena  based  on  measured  concentrations 
in  the  groundwater  at  the  site  (A)  and  modeling  to  the  closest  downgradient  location  in  Old  Town  Galena. 

(D)  Estimated  concentrations  in  vapor-phase  chemicals  in  the  air  of  a  shower  stall,  assuming  use  of  shallow 
groundwater  (C)  as  tap  water. 

(E)  Estimated  concentrations  in  fruits  and  vegetables  grown  in  home  gardens  in  Old  Town  Galena,  assuming 
that  groundwater  (C)  provides  the  sole  source  of  water  for  the  plants,  either  through  irrigation  or  subirrigation. 

(F)  Estimated  concentrations  in  fruits  and  vegetables  grown  in  gardens  southwest  of  the  site,  assuming  that 
groundwater  (B)  provides  the  sole  source  of  water  for  the  plants,  either  through  irrigation  or  subirrigation. 
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Appendix  G  (Volume  3)  contains  toxico¬ 
logical  profiles  for  all  of  the  human  health 
COPCs  at  the  Southeast  Runway  Fuel  Spill  site. 

2.3.4  Risk  Characterization 

Carcinogenic  risk  and  noncancer  hazard 
indices  (His)  were  estimated  for  each  exposure 
scenario  according  to  procedures  outlined  in 
Section  3  of  Volume  1.  The  carcinogenic  risk 

and  noncarcinogenic  risk  estimates  are  presented 
in  Appendix  4J  of  this  volume. 

Carcinogenic  Effects 

For  each  potentially  carcinogenic  COPC, 
the  incremental  probability  that  an  individual 
will  develop  cancer  over  a  lifetime  was  estimat¬ 
ed  from  projected  intake  levels  and  the  cancer 
slope  factor  or  the  inhalation  unit  risk.  The 
USEPA  Superfund  site  remediation  goal  set  forth 
in  the  National  Contingency  Plan  (NCP)  desig¬ 
nates  a  cancer  risk  of  10“*  (1  in  10,000)  to  lO"* 
(1  in  one  million).  This  range  is  designed  to  be 
protective  of  human  health  and  to  provide  flexi¬ 
bility  for  consideration  of  other  factors  in  risk 
management  decisions.  A  cancer  risk  of  1  in 
one  million  is  considered  the  de  minimis,  or  a 
level  of  negligible  risk,  for  risk  management 
decisions.  A  cancer  risk  higher  than  1  in  one 
million  is  not  necessarily  considered  unaccept¬ 
able.  The  State  of  Alaska  plans  to  use  a  cancer 
risk  level  of  10'*  (1  in  100,000)  in  making  risk 
management  decisions  (USAF,  1996b). 

Table  2-14  summarizes  the  cancer  risk 
estimates  for  each  exposure  scenario  at  the 
Southeast  Runway  Fuel  Spill  site.  Estimated 
incremental  cancer  risks  for  all  scenarios,  except 
for  the  current  and  future  Old  Town  Galena 
resident,  are  below  1  in  one  million.  Estimated 
risks  lower  than  1  in  one  million  are  considered 
"negligible"  and  do  not  warrant  remedial  action. 
Estimated  cancer  risks  are  0  for  the  residents 
(except  Old  Town  Galena  residents)  and  the 
boarding  school  students  because  inhalation  unit 
risk  values  are  not  available  for  any  of  the 
COPCs  in  soil  and  inhalation  risk  could  not  be 
calculated.  The  only  applicable  exposure  path¬ 


way  for  these  scenarios  is  inhalation  of  vapors 
and  dust  from  the  soils  at  the  site. 

The  average  and  reasonable  maximum 
cancer  risk  estimates  for  the  current  adult  Old 
Town  Galena  resident  are  3  in  one  million  and 
3  in  100,000,  respectively,  and  for  the  current 
child  Old  Town  Galena  resident  are  4  in  one 
million  and  1  in  100,(X)0,  respectively.  These 
risk  estimates  are  within  the  Superfund  risk 
range  goal  for  carcinogens  of  1  in  10,000  to  1  in 
one  million.  Ingestion  of  fruits  and  vegetables 
that  take  up  beryllium  from  the  shallow  ground- 
water  (either  through  irrigation  or  subirrigation) 
at  the  location  of  the  gardens  southwest  of  the 
site  contributes  the  majority  of  the  risks  (97%) 
in  all  cases.  Risks  associated  with  exposure  to 
all  other  chemicals  are  negligible. 

The  estimated  risks  for  the  future  Old 
Town  Galena  resident  range  from  an  average  of 
3  in  100,000  to  a  reasonable  maximum  of  2 -in 
10,000  for  an  adult  and  from  2  in  100,000  to  3 
in  100,000  for  a  child.  The  reasonable  maxi¬ 
mum  estimate  for  the  adult  exceeds  the  high  end 
of  the  Superfund  risk  range  goal.  The  majority 
of  the  estimated  risk  (99%)  in  all  cases  is  attrib¬ 
utable  to  beryllium  in  groundwater.  Ingestion  of 
groundwater  containing  beryllium  contributes 
most  (85-95%)  of  the  estimated  risk;  ingestion 
of  fruits  and  vegetables  that  take  up  beryllium 
from  the  shallow  groimdwater  (either  through 
irrigation  or  subirrigation)  at  gardens  in  Old 
Town  Galena  contributes  risks  that  exceed  1  in 
one  million  in  some  cases.  Risks  associated 
with  exposure  to  all  other  chemicals  are  negligi¬ 
ble. 

Risk  summary  tables  for  each  exposure 
scenario  are  provided  in  Appendix  4J  of  this 
volume.  The  tables  detail  the  cancer  risk  esti¬ 
mates  for  each  applicable  chemical  and  exposure 
pathway  and  show  the  percent  contribution  of 
each  chemical  and  pathway  to  the  total  estimated 
risk. 

Noncarcinogenic  Effects 

To  characterize  the  potential  noncancer 
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Table  2-14 

Summary  of  Carcmogenic  Risks^  by  Exposure  Scenario  for  the 
Southeast  Runway  Fuel  Spill  Site 


Scenario 

Child 

Adult 

Average 

Reasonable 

Maximiim 

Average 

Reasonable 

Maximum 

Current  Scenarios  || 

Short-Term  On- 
Base  Resident 

NA 

NA 

QC 

QC 

Long-Term  On- 
Base  Resident 

0^= 

0’= 

0*^ 

Old  Town  Galena 
Resident 

4E-06 

lE-05 

3E-06 

3E-05 

New  Town  Galena 
Resident 

QC 

0*^ 

Short-Term  On- 
Base  Worker 

NA 

NA 

4E-08 

lE-07 

Long-Term  On- 
Base  Worker 

NA 

NA 

5E-07 

5E-07 

On-Base  Construc¬ 
tion  Worker 

NA 

NA 

9E-09 

2E-07 

Future  Scenarios 

Boarding  School 
Student’’ 

0^= 

0*^ 

NA 

NA 

Old  Town  Galena 
Resident 

2E-05 

3E-05 

3E-05 

2E-04 

NOTE:  risk  estimates  printed  in  bold  type  equal  or  exceed  the  Superftmd  site  remediation  threshold  of  10^ 
(1  in  one  million)  for  carcinogens. 


^Carcinogenic  risk  is  expressed  as  a  unitless  probability  of  an  individual  developing  cancer. 

^Age  15-18  (Grades  9-12)  for  the  average  case  and  age  6-19  (Grades  1-12,  plus  two  repeat  years)  for  the 
reasonable  maximum  case, 

^Cancer  risks  are  0  because  inhalation  unit  risk  values  are  not  available  for  any  of  the  COPCs  in  soil.  The 
only  applicable  pathway  of  exposure  is  inhalation  of  vapors  and  dust  from  the  soils  at  the  site. 

NA  =  Not  Applicable 


March  1996 


2-30 


Galena  Airport 


Section  2 — Southeast  Runway  Fuel  Spill 
Baseline  Risk  Assessment  Addendum 


effects  of  chemicals,  comparisons  were  made 
between  projected  intakes  of  COPCs  over  a 
specified  time  and  toxicity  values,  primarily  oral 
RfDs  and  inhalation  RfCs.  A  hazard  quotient 
(HQ),  which  is  the  ratio  between  exposure  to  a 
chemical  and  that  chemical’s  toxicity  value,  was 
calculated  for  each  noncarcinogenic  COPC  and 
exposure  pathway.  Chemical-specific  HQs  were 
then  summed  for  each  COPC  and  each  pathway 
of  exposure  to  calculate  the  total  HI. 

The  HI  is  not  a  statistical  probability  of 
a  systemic  effect  occurring.  If  the  exposure 
level  exceeds  the  appropriate  toxicity  value  (i.e. , 
the  HQ  is  greater  than  one),  there  may  be  cause 
for  concern.  The  Superftmd  site  remediation 
goal  for  noncarcinogens  is  a  total  HI  of  1  for 
chemicals  with  similar  toxic  endpoints. 

Table  2-15  summarizes  the  noncancer 
hazard  estimates  for  each  exposure  scenario. 
Noncancer  His  are  0  for  all  scenarios  (except 
Old  Town  Galena  residents)  because  none  of  the 
COPCs  in  soil  have  inhalation  RfCs  and  oral 
RfDs.  The  only  applicable  pathways  of  expo¬ 
sure  for  these  scenarios  are  soil-related  path¬ 
ways.  The  His  for  all  scenarios  are  well  below 
the  Superfimd  site  remediation  goal  of  1  for 
noncarcinogens,  indicating  that  there  is  little 
cause  for  concern  about  noncarcinogenic  effects. 

Noncancer  risk  summary  tables  for  each 
exposure  scenario  are  provided  in  Appendix  4J 
of  this  volume.  The  tables  detail  the  noncancer 
hazard  estimates  for  each  applicable  chemical 
and  exposure  pathway  and  show  the  percent 
contribution  of  each  chemical  and  pathway  to  the 
total  estimated  HI. 

Effects  of  Exposure  to  Lead 

The  maximum  detected  concentration  of 
lead  at  the  site  is  51  mg/kg  in  the  surface  soil. 
Lead  is  not  a  COPC  in  subsurface  soil  or 
groundwater  at  the  site.  The  maximiun  soil 
concentrations  are  well  below  the  400  mg/kg 
recommended  screening  level  for  lead  in  resi¬ 
dential  soil  (USEPA,  1994d),  which  was  derived 
using  the  lEUBK  lead  model  (USEPA,  1994b). 


Since  the  soil  concentrations  are  well  below  the 
soil  screening  level,  lead  was  not  evaluated 
further. 

Major  Factors  Driving  Estimated 

Risks 

Tables  2-16  and  2-17  present  a  risk 
characterization  summary  for  carcinogenic  risk 
estimates  and  noncarcinogenic  hazard  estimates, 
respectively.  For  each  scenario  the  tables 
specify  the  exposure  pathways  that  were  quanti¬ 
fied,  the  estimated  risks  for  each  case,  the 
chemicals  and  pathways  that  are  major  contribu¬ 
tors  to  the  estimated  risks,  and  the  primary 
uncertainties  associated  with  the  estimates. 

The  only  chemical  and  pathway  that 
contribute  a  chemical-  and  pathway-specific  risk 
greater  than  1  in  one  million  is  beryllium  in 
groundwater,  via  ingestion  of  groundwater  and 
ingestion  of  fruits  and  vegetables  that  take  up 
beryllium  from  the  groundwater.  Beryllium  is 
a  COPC  in  groundwater  at  the  site  because  the 
background  comparison  concluded  that  average 
beryllium  concentrations  at  the  site  exceeded 
average  beryllium  concentration  in  background 
grotmdwater.  However,  the  level  of  confidence 
in  this  conclusion  is  rated  as  weak,  based  on  the 
p-value  of  the  comparison  (0.0630).  Moreover, 
the  maximum  detected  concentration  in  ground- 
water  at  the  site  (0.00394  mg/L)  is  lower  than 
the  calculated  background  upper  tolerance  limit 
(UTL)  for  beryllium  in  grotmdwater  (0.005 
mg/L)  (USAF,  1995b).  It  is  also  lower  than  the 
USEPA  maximum  contaminant  level  (MCL)  and 
the  Maximum  Contaminant  Level  Goal  (MCLG) 
for  drinking  water,  which  are  both  0.004  mg/L. 
There  is  no  reason  to  suspect  that  concentrations 
of  beryllium  in  groundwater  at  this  site  might  be 
elevated  above  background;  although  beryllium 
and  beryllium  alloys  are  sometimes  used  for 
various  types  of  instrument  springs,  control 
parts,  valves,  and  airplane  carburetors  and 
instruments,  it  is  unlikely  that  these  possible 
uses  have  resulted  in  elevated  beryllium  concen¬ 
trations  at  this  site. 
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Table  2-15 

Summary  of  Noncarcinogenic  Hazard  Indices^  by  Exposure  Scenario  for  the 
Southeast  Runway  Fuel  Spill  Site 


.  Scenario 

ChUd 

Adult 

Average 

Reasonable 
Maximum  ii;:: 

Average 

Reasonable 

Mhiximum 

Current  Scenarios 

Short-Term  On- 
Base  Resident 

NA 

NA 

0*^ 

0^ 

Lx)ng-Term  On- 
Base  Resident 

O*' 

0*^ 

0*= 

0^ 

Old  Town  Galena 
Resident 

0.002 

0.006 

<  0.001 

0.001 

New  Town  Galena 
Resident 

0*^ 

0*= 

0*^ 

0^ 

Short-Term  On- 
Base  Worker 

NA 

NA 

0*= 

0^=  ■ 

Long-Term  On- 
Base  Worker 

NA 

NA 

0*= 

0*= 

On-Base  Construc¬ 
tion  Worker 

NA 

NA 

0*= 

0*^ 

1  Future  Scenarios  | 

Boarding  School 
Student*’ 

0*= 

0*^ 

NA 

NA 

Old  Town  Galena 
Resident 

0.01 

0.02 

0.003 

0.007 

NOTE:  Hazard  indices  printed  in  bold  type  equal  or  exceed  the  Superfund  site  remediation  goal  of  1  for  non¬ 
carcinogens. 

“Noncarcinogenic  hazard  is  not  expressed  as  a  probability  of  an  adverse  effect  but  rather  a  comparison 
between  exposure  and  a  reference  dose  (hazard  index). 

'’Age  15-18  (Grades  9-12)  for  the  average  case  and  age  6-19  (Grades  1-12,  plus  two  repeat  years)  for  the 
reasonable  maximum  case. 

‘T^oncancer  hazard  indices  are  0  because  none  of  the  COPCs  in  soil  are  known  to  have  adverse  effects  by  the 
inhalation  or  oral  routes.  The  only  ^plicable  pathways  of  exposure  are  soil-related  pathways. 

NA  =  Not  Applicable 
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If,  as  the  evidence  suggests,  beryllium  is 
not  elevated  above  background  in  the  groundwa¬ 
ter  at  the  site  and  it  is  removed  as  a  COPC,  the 
estimated  cancer  risks  for  scenarios  associated 
with  groundwater  exposures  reduce  to  less  than 
1  in  one  million. 

2.3.5  Uncertainty  Assessment 

The  risk  characterization  results  are  not 
fully  probabilistic  estimates  of  risk  but  rather 
conditional  estimates  of  risk  that  should  be 
interpreted  in  light  of  the  considerable  number 
of  assximptions  required  to  quantify  exposure, 
intake,  and  dose-response.  Uncertainties  associ¬ 
ated  with  identification  of  COPCs,  the  exposure 
assessment,  and  the  toxicity  assessment  all 
contribute  to  the  level  of  confidence  that  can  be 
placed  in  the  risk  characterization  results. 

In  general,  risk  assessment  uncertainty 
was  addressed  in  the  BRA  by  the  following: 

1.  Incorporating  both  average  and  reason¬ 
able  maximum  values  for  input  parame¬ 
ters,  whenever  possible,  to  provide  a 

range  of  results  rather  than  a  single 
value; 

2.  Erring  on  the  side  of  conservatism  when 
defining  the  reasonable  maximum  case; 
and 

3.  Identifying  and  discussing  the  major 
sources  of  uncertainty  and  their  effect  on 
the  risk  estimates  so  that  the  results  can 
be  properly  interpreted. 

Table  2-18  summarizes  the  primary 
sources  of  uncertainty  specific  to  this  assessment 
and  the  likely  impact  on  risk  estimates. 

2.3.6  Conclusions  and  Recommendations 

If  the  shallow  groundwater  is  not  used  as 
tap  water  and  does  not  provide  100%  of  the 
water  required  by  fruits  and  vegetables  con¬ 
sumed  by  residents,  the  Southeast  Runway  Fuel 
Spill  site  does  not  pose  an  unacceptable  health 


risk  to  current  on-base  residents.  Old  and  New 
Town  Galena  residents,  workers  who  spend  a 
majority  of  the  workday  outside  in  the  imme¬ 
diate  vicinity  of  the  site,  or  to  future  boarding 
school  students.  Even  if  the  groundwater  is 
used  as  tap  water  or  subirrigates  fruits  and 
vegetables,  estimated  risks  are  negligible  if 
beryllimn  is  excluded  because  its  presence  is  not 
attributable  to  the  site. 

On  the  basis  of  the  results  of  the  human 
health  assessment,  there  is  no  need  to  propose 
remedial  action  at  the  Southeast  Rimway  Fuel 
Spill  site,  unless  it  is  shown  that  beryllium  was 
contributed  to  the  groundwater  by  site-related 
activities. 

2.4  Ecological  Risk  Assessment  Results 

2.4.1  Site  Ecology 

Ecological  features  at  the  Southeast 
Rimway  Fuel  Spill  site  include  grass,  seasonal 
standing  water,  and  tall  vegetation  along  the 
dike.  The  Southeast  Runway  Fuel  Spill  site  is  a 
shallow  ditch  lying  between  the  runway  to  the 
north  and  the  perimeter  dike  to  the  south  (Figure 
2-3).  The  site  is  vegetated  primarily  with  grass 
and  is  mowed  periodically  to  keep  willows  or 
other  tall  vegetation  from  growing  too  near  the 
runway;  however,  alders  and  willows  grow 
along  the  slope  of  the  dike.  Passerine  birds  such 
as  robins  and  sparrows  firequent  the  site,  but 
because  of  human  activity,  larger  wildlife  are 
not  common.  Several  gardens,  maintained  by 
Galena  residents,  grow  along  the  southwestern 
edge  of  the  site.  In  the  spring,  standing  water  is 
common  in  the  lowest  portions  of  the  site. 
Surface  water  from  the  ditch  flows  to  the  west 
and  accumulates  against  the  dike.  Waterfowl 
have  been  noted  utilizing  this  surface  water. 
Accumulated  water  evaporates  or  infiltrates  the 
soil. 

2.4.2  Chemicals  of  Potential  Ecological  Con¬ 
cern 

As  discussed  in  Section  2.1.1,  the  area 
of  contamination  is  at  the  eastern  end  of  the 
ditch  where  the  fuel  line  rupture  occurred. 
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Table  2-18 

Summaiy  of  the  Major  Uncertainties  Associated  with  the  Risk  Estimates 


Source  of  Uncertaiiity 

Impact  on  Risk  Characterization  . 

1  Chemicals  of  Potential  Concern  || 

Samples  representing  site  media 

Could  result  in  an  overestimate  or  underestimate  of  risks  if  the 
samples  do  not  adequately  represent  media  at  the  site.  However,  the 
number  and  location  of  samples  collected  at  the  site  were  sufficient 
to  identify  the  area  of  contamination  in  soils  and  groundwater  and 
assess  the  magnitude  and  extent  of  contamination.  Surface  soils, 
however,  were  defined  as  encompassing  the  top  two  feet  of  soil. 

Since  exposures  are  generally  limited  to  the  top  several  inches, 
inclusion  of  the  top  two  feet  probably  overestimates  risk  for  surface 
soil  pathways. 

Analytical  methods  used  to  test 
samples 

If  the  analytical  methods  used  do  not  apply  to  some  chemicals  that 
are  present  at  the  site,  risks  could  be  underestimated.  Since  a  full 
suite  of  analytical  methods  was  selected  to  test  for  chemicals  known 
or  suspected  to  be  present  at  the  site,  the  potential  for  underestima¬ 
tion  is  reduced. 

Presence  of  beryllium  in  groundwa¬ 
ter  at  concentrations  elevated  above 
background  concentrations 

The  level  of  confidence  in  the  statistical  conclusion  that  concentra¬ 
tions  of  beryllium  in  groundwater  are  elevated  above  background 
concentrations  is  weak.  The  maximum  detected  concentration  of 
beryllium  in  groundwater  is  lower  than  the  calculated  backgroxmd 

UTL  for  beryllium  in  groundwater.  There  is  no  known  or  suspect¬ 
ed  source  for  beryllium  at  this  site.  As  a  result,  calculated  risks 
associated  with  exposure  to  beryllium  in  groundwater  are  probably 
no  higher  than  risks  of  exposure  to  background  concentrations. 

Contamination  of  blanks 

Sporadic  presence  of  chemicals  in  blanks  samples  was  accounted  for 
in  blanks  comparison.  Blanks  data  do  not  indicate  extensive  field  or 
laboratory  contaminants. 

Tentatively  identified  compounds 

Tentatively  identified  compoimds  were  not  reported  or  assessed. 

Most  such  chemicals  are  not  known  to  be  highly  toxic. 

Diesel  Range  Organics  and  Gasoline 
Range  Organics 

DRO  and  GRO  were  not  evaluated  in  the  risk  assessment  as  groups 
of  chemicals.  The  assessment  addresses  individual  chemicals  only 
that  were  speciated  by  chemical  analysis,  which  includes  many 
constituent  compounds  of  DRO  and  GRO.  However,  some  constit¬ 
uent  compounds  were  not  on  the  target  analyte  list.  The  majority  of 
the  risk  associated  with  exposure  to  DRO  and  GRO  is  probably 
accounted  for  in  an  assessment  of  individual  chemicals. 

March  1996 


2-38 


Galena  Airport 


Section  2— Southeast  Runway  Fuel  Spill 
Baseline  Risk  Assessment  Addendum 


Table  2-18 
(Continued) 


Source  of  Uncertainty 


Chemicals  of  Potential  Concern  (Continued) 


Impact  on  Risk  Characterization 


Exposure  Assessment 


Use  of  current  measured  concentra¬ 
tions  to  represent  current  and  future 
concentrations  in  the  exposure  media 

Inclusion  of  groundwater  pathways 


Groundwater  modeling 


Estimation  of  plant  uptake  of 
COPCs  from  grotmdwater 


Access  to  site 


The  minimum  detection  limit  for  a  few  analytes  in  groundwater  that 
were  eliminated  as  COPC  (because  they  were  not  detected)  exceeds 
the  USEPA  Region  III  tap  water  RBCs.  These  include  several 
PNAs,  SVOCs,  and  VOCs.  The  same  is  not  true  for  analytes  in  the 
soil  (when  compared  to  Region  III  residential  soil  ingestion  RBCs). 
If  these  analytes  are  in  fact  present  in  the  groundwater  and  were 
contributed  to  the  groundwater  by  site-related  activities,  the  estimat¬ 
ed  risks  for  this  site  may  be  imderestimated.  However,  since  1993 
and  later  sampling  events  reported  uncensored  data  (where  an  ND  is 
reported  only  if  there  is  no  instrument  response),  the  impact  on  the 
risk  estimates  is  minimized. 


Because  concentrations  of  chemicals  in  the  soils  and  groundwater  at 
the  site  may  decrease  over  time  as  the  chemicals  migrate  and/or 
degrade,  risks  estimates  for  the  current  scenarios  do  not  necessarily 
represent  risks  that  will  occur  in  the  future. 

Most  Old  Town  Galena  residents  have  their  drinking  water  trucked 
in  from  the  New  Town  area;  however,  there  are  at  least  seven  wells 
still  in  use  in  the  Old  Town  area  (USAF,  1995b).  Use  of  the 
shallow  groundwater  for  tap  water,  therefore,  cannot  be  ruled  out. 
Risks  associated  with  use  of  the  shallow  groundwater  do  not  apply 
to  residents  who  use  other  sources  of  water  for  domestic  purposes. 

Results  of  groundwater  modeling  are  indicative  of  worst-case 
concentrations  that  might  reach  Old  Town  Galena  and  the  Yukon 
River.  Impacts  are  likely  overestimated  for  grotmdwater  pathways. 

Models  to  estimate  plant  uptake  of  chemicals  are  extremely  simpli¬ 
fied  and  could  lead  to  an  over-  or  underestimate  of  COPC  concen¬ 
trations  in  fruits  and  vegetables.  Since  the  shallow  groundwater  is 
assumed  to  provide  100%  of  the  plants’  water  requirements,  either 
through  irrigation  or  subirrigation,  the  concentrations  in  fruits  and 
vegetables  are  probably  overestimated. 

Access  to  the  site  is  open.  On-base  residents  and  Galena  residents 
are  not  restricted  from  walking  on  the  site.  Exposure  of  a  roaming 
resident  was  not  quantified  (see  discussion  in  Section  3  of  Volume 
1).  If  a  resident  spends  a  significant  amount  of  time  in  the  area  of 
the  site,  estimated  risks  for  diat  resident  may  be  underestimated. 
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Table  2-18 
(Continued) 


Source  of  XJncertaiuty 

1  bnpact  on  Risk  Characterization 

Exposure  Assessment  (Continued) 

Construction  worker  scenario 

Since  construction  is  unlikely  to  occur  at  the  site,  estimated  risks  for 
the  construction  worker  scenario  do  not  represent  a  current  or  likely 
future  population.  The  exposure  duration  for  this  scenario  is  biased 
high. 

Exposure  parameter  estimation 

The  standard  assumptions  regarding  body  weight,  period  exposed, 
life  expectancy,  and  population  characteristics  may  not  be  represen¬ 
tative  of  any  actual  exposure  situation.  Some  assumptions  may 
underestimate  risks,  but  most  probably  overestimate  risk.  In  some 
cases,  nonstandard  assumptions  were  used  for  site-specific  reasons, 
such  as  the  reasonable  maximum  exposure  duration  of  70  years  for 
Galena  residents.  The  use  of  a  14-year  exposure  duration  for  the 
boarding  school  student  overstates  the  likely  duration  of  residence 
for  most  students. 

Tojdcity  Assessment 

Absence  of  toxicity  values  for  some 
chemicals  detected  at  the  site 

Lack  of  toxicity  values  may  result  in  underestimation  of  risk; 
however,  most  chemicals  that  lack  toxicity  values  are  not  very  toxic 
or  carcinogenic.  Therefore,  the  degree  of  underestimation  is  proba¬ 
bly  low. 

Use  of  unverified  toxicity  values  for 
some  chemicals 

Could  result  in  an  overestimate  of  risk.  However,  chemicals  with 
xmverified  toxicity  values  do  not  contribute  significantly  to  estimated 
risks  at  the  site. 

Bases  for  derivation  of  toxicity 
values 

Some  common  sources  of  uncertainty  in  toxicity  values  include  1) 
use  of  information  obtained  from  dose-response  studies  conducted  in 
laboratory  animals  to  predict  effects  that  are  likely  to  occur  in 
humans;  2)  use  of  dose-response  information  from  effects  observed 
at  high  doses  to  predict  adverse  health  effects  that  may  occur  at  the 
low  levels  to  which  humans  are  likely  to  be  exposed  in  the  environ¬ 
ment;  3)  use  of  information  obtained  fi-om  short-term  exposure 
studies  to  predict  health  effects  in  humans  exposed  on  a  long-term 
basis;  4)  use  of  toxicity  values  that  have  been  developed  for  one 
route  of  exposure  and  employing  it  under  a  different  exposure 
route;  and  5)  use  of  information  gathered  in  studies  using  homoge¬ 
neous  animal  populations  (inbred  strains)  or  health  human  popula¬ 
tions  (occupational  exposures)  to  predict  the  effects  that  are  likely  to 
occur  in  the  general  human  population. 
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Table  2-18 
(Continued) 


Sotirce  of  Uncertainty 

bnpact  on  RJ^  Characterization 

Toxicity  Assessment  (Continued) 

Absence  of  dermal  toxicity  values 

Unadjusted  oral  toxicity  values  were  used  to  evaluate  dermal  expo¬ 
sures.  Since  most  oral  values  are  based  on  administered  dose  and 
dermal  exposure  is  quantified  as  an  absorbed  dose,  risks  from 
dermal  exposure  might  be  underestimated.  PNAs  were  not  evaluat¬ 
ed  for  dermal  exposures  per  USEPA  guidance  (see  discussion  in 
Section  3  of  Volume  1).  PNAs  are  associated  with  neoplasia  in  a 
variety  of  mammalian  systems.  The  inability  to  quantify  risks  from 
dermal  exposure  to  PNAs  results  in  an  underestimation  of  risks  for 
the  dermal  pathway  for  PNAs. 

Possible  synergistic  or  antagonistic 
effects  of  exposure  to  multiple 
chemicals 

Unknown  impact  on  risk  estimates.  Chemical-  and  pathway-specific 
risk  and  hazard  quotients  are  summed  to  account  for  possible 
additive  effects. 

Risk  Characterization 

Applicability  of  cancer  risk  estima¬ 
tion  methodology  to  subchronic 
exposure  durations 

The  estimated  intake  for  cancer  risk  estimation  is  averaged  over  a 
70-year  period.  Exposure  to  higher  concentrations  of  potential 
carcinogens  for  a  short  duration  of  time  probably  does  not  have  the 
same  effect  as  exposure  to  lower  concentrations  over  a  long  dura¬ 
tion. 
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Surface  water  samples  were  not  taken  to  address 
the  contamination  in  runoff;  however,  lower 
concentrations  of  petroleum-related  compounds 
have  been  found  in  surface  soils  along  the  ditch 
and  may  reflect  residual  diesel  from  spills  or 
runoff  from  the  runway  (USAF,  1995b).  Sur¬ 
face  water  is  only  present  a  few  weeks  of  the 
year.  Groundwater  that  discharges  to  the  Yukon 
River  was  modeled  (see  Appendix  4C). 
COPECs  for  the  Southeast  Runway  Fuel  Spill 
site  are  presented  in  Table  2-19.  Section  3.2.2 
of  Volume  1  details  the  methods  of  COPEC 
identification.  COPECs  from  surface  soil  were 
used  to  address  terrestrial  receptors,  and  dis¬ 
charged  groundwater  COPECs  were  used  to 
evaluate  aquatic  and  semiaquatic  receptors  at  the 
shoreline  on  the  banks  of  the  Yukon  River. 
This  table  includes  all  chemicals,  by  medium, 
that  were  not  eliminated  as  essential  nutrients 
and  with  detection  results  greater  than  back¬ 
ground  and  blank  concentrations. 

2.4.3  Exposure  Assessment 

Figure  2-4  shows  the  conceptual  model 
for  potential  receptors  and  exposure  pathways  at 
the  Southeast  Runway  Fuel  Spill  site.  Receptors 
at  the  Southeast  Runway  Fuel  Spill  site  include 
both  terrestrial  and  aquatic  species.  Surface  soil 
contamination  could  affect  receptors  by  contact 
(ingestion  and  dermal)  with  soils  and/or  inges¬ 
tion  of  plants  that  have  taken  up  the  contami¬ 
nants.  Inhalation  of  vapors  and/or  fugitive  dust 
also  could  be  a  route  of  exposure.  Surface 
water  accumulates  against  the  dike  and  evapo¬ 
rates  or  infiltrates  the  soil.  Waterfowl  may  be 
present  during  periods  of  flooding  in  this  area. 
Groimdwater  migration  of  contaminants  to  the 
Yukon  River  water  and  shoreline  is  evaluated 
for  the  aquatic  and  semiaquatic  (i.e.,  shoreline 
habitats)  pathways. 

Tables  2-20  and  2-21  list  the  assessment 
and  measurement  endpoints  for  the  Southeast 
Runway  Fuel  Spill  site.  Plants,  invertebrates, 
robin,  American  kestrel,  meadow  vole,  and  red 
fox  represent  the  terrestrial  receptors.  Aquatic 
invertebrates,  spotted  sandpiper,  and  northern 
pike  represent  the  aquatic  receptors.  Figures  3-5 


and  3-6  in  Volume  1,  Section  3  depict  the 
trophic  food  chains  graphically. 

2.4.4  Effects  Assessment 

Ecological  quotients  (EQs)  were  calculat¬ 
ed  for  the  assessment  endpoint  species  at  the 
Southeast  Runway  Fuel  Spill  site.  The  results  of 
this  evaluation  are  presented  in  Table  2-22  for 
the  terrestrial  trophic  system  and  Table  2-23  for 
the  aquatic  and  semiaquatic  system.  Supporting 
spreadsheets  are  presented  in  Appendix  4M. 

2.4.5  Ecological  Risk  Characterization 
Tables  2-24  and  2-25  list  the  EQ  values 

greater  than  1  for  the  terrestrial  and  aquatic 
species,  respectively.  These  tables  also  provide 
the  order  of  magnitude  of  the  EQ  values  (i.e.,  1 
<  EQ  <  10). 

2.4.6  Uncertainty  Assessment 
Uncertainty  occurs  in  almost  every  step 

of  the  ecological  risk  assessment  (ERA)  process. 
As  stated  previously,  uncertainty  is  often  ad¬ 
dressed  by  making  intentionally  biased  (health- 
conservative)  assumptions  so  that  impacts  will 
not  be  underestimated.  Individual  assumptions 
are  therefore  conservative,  but  because  of  com¬ 
pounded  bias  the  calculated  EQs  are  biased 
higher  than  any  individual  assumption.  Table  3- 
9  in  Volume  1,  Section  3  lists  the  uncertainties 
associated  with  the  ERA,  including  the  Southeast 
Runway  Fuel  Spill  site.  Uncertainties  specific  to 
the  Southeast  Runway  Fuel  Spill  site  are  listed  in 
Table  2-26. 

2.4.7  Conclusions  and  Recommendations 
EQs  greater  than  1  were  noted  in  each  of 

the  trophic  pathways.  Each  pathway  is  dis¬ 
cussed  below. 

Terrestrial— Mammal  (soil  -*  plant  -* 
meadow  vole  -*  red  fox) 

Table  2-24  lists  the  species  and  order  of 
magnitude  of  the  EQs  that  exceed  1 .  Table  2-22 
provides  a  summary  of  all  of  the  terrestrial  EQs 
calculated.  EQs  greater  than  1  were  not  noted 
for  the  red  fox.  Adequate  toxicity  information 
was  found  in  the  literature  for  the  red  fox; 
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Chemicals  of  Potential  Ecological  Concern  in  Surface  Soil  and 
Discharged  Groundwater  from  the  Southeast  Runway  Fuel  Spill 
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Table  2-19 
(Continued) 


^  Soils  were  analyzed  for  fuel-related  compounds  only;  therefore,  lead  was  the  only  metal  analyzed  in  soil. 
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Table  2-20 

Assessment  and  Measurement  Endpoints  for  the  Evaluation  of 
Terrestrial  Ecosystems  at  the  Southeast  Runway  Fuel  Spill  Site 


Assessment  Endpoint 

Measurement  Endjmiirt 

Decrease  in  herbaceous  plant  survivorship. 

Experimental  effects  such  as  reduced  plant  growth 
taken  from  available  literature.^ 

Decrease  in  terrestrial  invertebrate,  robin,  and 
American  kestrel  productivity  and  local  population 
survivorship. 

LOAELs  ^  with  effects  such  as  decrease  in  eggshell 
thickness  or  reduced  survival. 

Decrease  in  meadow  vole  and  red  fox  productivity 
and  local  population  survivorship. 

LOAELs^  with  effects  such  as  decrease  in  litter 
number  or  reduced  survival. 

^  Species-specific  information  will  be  used  whenever  possible,  but  plants  may  have  to  be  aggregated  because 
there  may  be  insufficient  phytotoxicity  data  or  plant  uptake  data  to  perform  taxon-specific  assessments. 

°  If  lowest  observed  adverse  effect  levels  (LOAELs)  are  unavailable,  lethal  dose  -  50%  (LDjp)  were  used. 


Table  2-21 

Assessment  and  Measurement  Endpoints  for  the  Evaluation  of 
Surface  Water  ^  Contamination  Originating  at  the  Southeast  Runway  Fuel  Spill  Site 


Assessment  Endpoint 

Measuranent  Endpoint 

Decrease  in  aquatic  invertebrate  productivity  and 
local  population  survivorship. 

AWQC  for  the  protection  of  aquatic  life.*’ 

Decrease  in  spotted  sandpiper  productivity  and 
population  survivorship. 

LOAELs  ^  with  effects  such  as  decreased  eggshell 
thickness  or  reduced  survival. 

Decrease  in  local  northern  pike  productivity  and 
population  survivorship  in  the  Yukon  River. 

LOAELs  with  effects  such  as  decreased  gamete 
production,  growth  rate,  or  reduced  survival. 

^  The  aquatic  ecosystem  is  the  Yukon  River.  Individual  surface  water  areas  include  shoreline  that  may  exist 
part  of  the  year.  Modeled  groundwater  discharge  concentrations  that  potentially  migrate  from  the  site  to 
the  shoreline  and  Yukon  River  were  used. 

^  If  ambient  water  quality  criteria  (AWQCs)  are  unavailable  (including  AWQC-recommended  LOELs),  LC50 
values  were  used. 

^  If  LOAELs  are  unavailable,  LC50  values  were  used. 
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Table  2-22 

Smnmary  of  Terrestrial  EQs 


EQ 

Terr^nal 

Piaats 

2-Methylnaphthalene 

a 

Anthracene 

a 

Benzo(a)anthracene 

a 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Ben2o(g,h4)perylene 


bis(2-Ethylhexyl)phthalate 

Chrysene 

Dibenz(a,h)anthracene 


Fluoranthene 


Indeno(  1 ,2,3-cd)pyrene 
Lead 


Naphthalene _ 

Phenanthrene 


1.02E+00 


a 

a 


SH2 

Meadow 


3.55E-03 

1.08E-02 


5.42E+00 

1.27E+00 


2.73E-01 


5.28E+00 


1.56E-01 


3.96E-01 


1.32E-02 


5.51E-01 


1.33E-06 

6.93E-06 


8.18E-03 

2.66E-03 


5.41E-04 


1.22E-02 

3.10E-04 


4.94E-01 

1.14E-05 


2.25E-04 


iSoi^esmat 


4.96E-01 


1.80E-04 

8.79E-06 

1.80E-01 

2.69E-04 

1.09E+01 


a 

a 


1.74E-02 


a 

a 


1.09E+00  5.76E-02 


1.62E-03 

4.79E-08 

5.92E-02 

2.38E-03 

3.68E-06 

2.17E-02 

1.16E-05 

2.48E-01 

8.17E-03 

2.21E-05 

3.88E-02 

4.27E-04 

a 

a 

a 

a  =  no  toxicity  data  available 


March  1996 


2-48 


Galena  Airport 


Section  2 — Southeast  Runway  Fuel  Spill 
Baseline  Risk  Assessment  Addendum 


Table  2-23 

Summary  of  Aquatic  EQs 


'  jS^nijipifia' 

Nhir^eru  ii 
l^fee  1 

1 ,2-Dichloroethane 

1.03E-05 

2.69E-05 

1.27E-09 

2-Methylnaphthalene 

2.30E+02 

a 

1.23E-02 

Acenaphthene 

2.25E-05 

a 

2.18E-09 

Benzene 

5.08E-07 

a 

8.27E-09 

Benzyl  alcohol 

4.93E-01 

a 

4.78E-05 

Beryllium 

1.76E-01 

a 

Chloroethane 

a 

a 

a 

Chloroform 

a 

5.16E-10 

Chloromethane 


Di-n-butylphthalate 


2.62E-06 

6.87E-03 


a 

8.03E-03 


l.llE-09 

6.65E-07 


Ethylbenzene 

1.38E-02 

1 

7.39E-06 

Ruorene 

3.59E+03 

< 

1 

4.25E-03 

m&p-Xylenes 


Naphthalene 


o-Xylene 


Phenanthrene 


Toluene 


Trichloroethene 


9.91E-01 

3.41E-03 


3.80E-01 


6.31E-04 

5.27E-14 


1.55E-06 


6.87E-03 

3.20E-02 


2.64E-03 


2.36E-04 

a 


a 


9.56E-07 

3.30E-07 


3.55E-07 


6.12E-07 

2.52E-17 


1.51E-10 


a  =  no  toxicity  data  available 
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Table  2-24 

EQ  Values  Greater  than  1  for  Terrestrial  Species  at  the 
Southeast  Runway  Fuel  Spill 


EQ 

Chemical 

1-9.9 

^10 

Ben20(a)anthracene 

Meadow  Vole 

Benzo(a)pyrene 

Meadow  Vole 

Ben2o(b)fluoranthene 

Robin 

Benzo(g,h,i)perylene 

Meadow  Vole 

bis(2-Ethylhexyl)phthalate 

Robin 

Lead 

i  Plant 

Note:  There  are  no  EQs  greater  than  1  for  red  fox  or  kestrel. 


Table  2-25 

EQ  Values  Greater  than  1  for  Aquatic  and  Semiaquatic  Species 
at  the  Southeast  Runway  Fuel  Spill 


Chemical 

1-9.9 

S:10 

2-Methylnaphthalene 

Invertebrate 

Fluorene 

Invertebrate 

Note:  There  are  no  EQs  greater  than  1  for  northern  pike  or  spotted  sandpiper. 
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Table  2-26 

Uncertainties  of  ERA  at  the  Southeast  Runway  Fuel  Spill  Site 


Parameter 

Assumption 

Uncertmnly 

Pathway:  Soil  Plant  Meadow  Vole  Red  Fox  || 

Toxicity  Data 

Adequate  toxicity  information  was 
not  available  to  assess  impacts  to 
plants.  The  site  visit  and  modeling 
of  contaminants  through  the  food 
chain  provided  the  assessment  in  this 
ERA  for  plants. 

Impacts  to  plants  could  be  greater  or 
less  than  this  ERA  predicted.  The 
uncertainty  would  be  low-high,  bias 
neutral. 

Surface  soil  exposure 

Surface  soil  samples  were  taken  from 
0-2  ft.  and  composited.  This  sample 
is  assumed  to  represent  the  surface 
soil  available  to  ecological  receptors 
(Meadow  vole). 

The  method  may  overestimate 
exposure  concentrations,  especially 
volatiles  in  the  2  ft  anoxic  range. 

The  magnitude  of  the  uncertainty 
would  be  high,  bias  high. 

1  Pathway:  Soil  Invertebrate  Robin  Kestrel  || 

Toxicity  data 

Adequate  toxicity  data  was  not 
available  to  assess  impacts  to 
terrestrial  invertebrates.  The  food 
chain  assessment  provided  the 
mechanism  for  evaluating 
contaminants  through  invertebrates. 

Impacts  to  terrestrial  invertebrates 
could  be  higher  or  lower.  The 
uncertainty  would  be  low-high,  bias 
neutral. 

Use  of  BCFs  or  BAFs 

BAFs  are  more  representitive  of 
terrestrial  bioaccumulation  than 

BCFs;  however,  when  BAFs  were 
unavailable  for  terrestrial  receptors, 
BCFs  were  used. 

BAFs  may  be  more  or  less 
representative  of  terrestrial 
bioaccumulation.  When  a  BCF  was 
used,  bias  would  be  high  because 
BCFs  represent  bioconcentration 
from  submersion  in  the  medium. 
Magnitude  of  uncertainty  would  be 
low. 

1  Pathway:  Surface  water  Pike  || 

Groundwater  migration 

Groundwater  beneath  the  POL 
migrates  and  is  discharged  to  the 
Yukon  River  where  exposure  to  the 
pike  occurs. 

Concentrations  were  modeled  from 
the  POL  to  the  shoreline  with  no 
commingling  or  interferences.  The 
magnitude  of  the  uncertainty  would 
be  low,  bias  neutral. 

Groundwater  modeling  accurately 
estimated  the  concentration  of 
COPECs  in  the  Yukon  River. 

Dilution  factors  may  not  represent 
conditions  in  the  Yukon. 
Concentrations  may  be  higher  or 
lower.  Magnitude  of  uncertainty 
would  be  low-high,  bias  neutral. 

Assessment  endpoint  species  -  Pike 

Pike  are  present  in  the  Yukon  River 
near  Galena  all  year. 

Pike  are  present  in  the  general  area 
but  may  not  be  near  Galena  all  year. 
The  ERA.  assumption  is 
conservative,  uncertainty  would  be 
low,  bias  high. 
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Table  2-26 
(Continued) 


Parameter 

Assumption 

.  Uncertainty 

1  Pathway:  Surface  water  Invertebrates  Spotted  sandpiper  || 

AWQC 

AWQC  are  protective  of  most 
aquatic  life  and  are  conservative 
measurement  endpoints. 

AWQC  may  be  more  or  less 
conservative  than  necessary  for 
aquatic  invertebrates  at  the  Galena 
Airport  shoreline.  The  magnitude  of 
the  uncertainty  would  be  low,  bias 
high. 

Groundwater  migration 

Groundwater  modeling  accurately 
estimated  the  concentration  along  the 
mudflats/shoreline. 

No  dilution,  volatility  factors  or 
attenuation  was  applied  to  these 
concentrations.  Actual  exposure 
concentrations  are  likely  much 
lower  than  predicted.  The 
magnitude  of  uncertainty  would  be 
low,  bias  high. 

Exposure  concentration  and  time 

Invertebrates  and  sandpiper  are 
exposed  to  the  estimated 
concentrations  at  the  mudflats  during 
entire  time  species  are  on  site. 

Invertebrates  may  remain  in  a  small 
geographic  area  and  could  be 
exposed  to  discharging  groundwater 
continually.  However,  the  spotted 
sandpiper  is  mobile  and  this 
assumption  is  highly  conservative. 

The  magnitude  of  uncertainty  is  low, 
bias  high. 

The  spotted  sandpiper's  water  intake 
is  100%  from  the  discharging 
groundwater. 

The  spotted  sandpiper  travels  along 
the  shorelines  searching  for  food. 

To  assume  that  100%  of  water 
intake  is  from  discharging 
groundwater  is  highly  conservative. 
The  magnitude  of  uncertainty  is  low, 
bias  high. 

Bioavailabiiity  of  COPECs 

All  COPECs  were  assumed  to  be 
100%  bioavailable. 

Bioavailability  changes  as  physical 
conditions  such  as  pH  or  %  carbon 
change.  This  assumption  is 
conservative.  The  magnitude  would 
be  low-high,  bias  high. 

Bioconcentration  factors 

Bioconcentration  factors  (BCF)  were 
applied  to  estimated  invertebrate 
tissue  concentrations  of  COPECs. 

BCFs  can  vary  depending  on 
condition  of  the  study  that 
determined  the  BCF.  Applied  to 
this  ERA,  they  may  over  or 
underestimate  tissue  concentrations. 
Magnitude  of  uncertainty  is  low- 
high,  bias  neutral. 
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however,  this  was  not  the  case  with  terrestrial 
plants.  Despite  searches  of  the  Phytotox  Data 
Base  and  Hazardous  Substance  Data  Base 
(HSDB),  little  applicable  information  was  found; 
therefore,  impacts  to  plants  from  soil  contami¬ 
nants  at  the  Southeast  Rtmway  Fuel  Spill  site 
could  not  be  adequately  assessed  with  the  excep¬ 
tion  of  lead.  Lead  had  an  EQ  of  1.02  in  terres¬ 
trial  plants.  The  toxicity  benchmark  (TB)  for 
terrestrial  plants  was  the  lowest  observed  effect 
concentration  (LOEC)  that  gave  a  greater  than 
20%  reduction  in  plant  growth.  These  tests 
were  conducted  by  amending  natural  soils  with 
lead  to  mimic  wild  conditions  (Suter,  Will,  & 
Evans,  1993).  The  fate  of  lead  in  soil  is  depen¬ 
dent  on  such  factors  as  soil  pH,  organic  matter 
content  in  soil,  the  presence  of  inorganic  col¬ 
loids  and  iron  oxides,  ion-exchange  characteris¬ 
tics,  and  the  amount  of  lead  in  soil.  Lead  is 
strongly  sorbed  to  organic  matter  in  soil,  and 
little  is  transported  into  surface  water  or  groimd- 
water.  Plants  and  animals  may  bioconcentrate 
lead,  but  biomagniEcation  has  not  been  detected 
(ATSDR,  1991b).  Although  lead  is  found  in 
most  plants  and  some  beneficial  applications  of 
lead  have  been  reported,  lead  is  not  considered 
to  be  an  essential  element  for  plants  (Demayo, 
Taylor,  Taylor,  &  Hodson,  1982).  At  a  pH  of 
4  to  6,  the  organic  lead  complexes  may  become 
soluble  and  leach  out  or  may  be  taken  up  by 
plants  (ATSDR,  1991b);  however,  the  capacity 
of  soil  to  bind  lead  by  precipitation,  sorption, 
and  chelation  indicates  that  probably  very  little 
of  the  total  lead  content  of  soil  is  available  for 
plant  uptake.  The  ratio  of  lead  concentration  in 
soil  water  to  lead  concentration  in  soil  ranges 
between  0.(X)003  and  0.0031  depending  on  the 
pH,  and  the  humus  and  clay  content  of  the  soil. 
The  total  lead  content  of  agricultural  soil  ranges 
from  2  to  200  mg/kg  with  a  mean  of  16  mg/kg 
and  that  of  “soluble”  lead  from  0.05  to  5  mg/kg 
(Demayo  et  al.,  1982).  The  95%  UCL  of  lead 
in  soil  at  the  Southeast  Runway  Fuel  Spill  site 
was  50.8  mg/kg.  This  value  is  above  the  mean 
value  in  an  agricultural  soil,  but  is  well  within 
the  range.  The  TB  is  based  on  the  soluble  form 
of  lead  and  therefore  represents  an  elevated 
estimate  of  exposure  to  terrestrial  plants.  There 


were  no  adverse  impacts  projected  to  occur  in 
the  meadow  vole  or  red  fox.  Given  the  extreme 
conservatism  associated  with  the  terrestrial  plant 
benchmark,  the  low  EQ  (1.02)  for  plants  and  the 
lack  of  impacts  to  the  higher  trophic  levels,  and 
the  abundance  of  healthy  and  prolific  plant  life, 
the  effects  of  lead  on  plant  life  at  the  Southeast 
Runway  Fuel  Spill  site  is  expected  to  be  mini¬ 
mal. 

Uptake  of  the  contaminants  into  plants 
was  modeled  (see  section  3.2.2  of  Volume  1  for 
methodology)  to  assess  intake  by  the  meadow 
vole.  Several  PNAs  were  noted  in  the  meadow 
vole  with  EQs  greater  than  1 
(benzo(a)anthracene,  EQ  =  5.42, 
benzo(a)pyrene,  EQ  =  1.27,  and 
benzo(g,h,i)perylene,  EQ  =  5.28).  Although 
EQs  between  1  and  10  are  categorized  as  indi¬ 
cating  possible  risk,  the  potential  for  risk  from 
PNAs  in  this  EQ  category  is  likely  to  be  insig¬ 
nificant  because  current  data  indicate  that  verte¬ 
brates  metabolize  PNAs  (Eisler,  1987),  and  the 
PNAs  remain  bound  to  soil  particles  in  the 
gastrointestinal  tract  and  therefore  are  not  accu¬ 
mulated  (ATSDR,  1993).  Table  2-27  indicates 
that  between  52%  and  78%  of  the  EQ  was 
contributed  by  soil,  but  it  is  assumed  in  the  ERA 
model  that  100%  of  the  PNAs  are  absorbed  by 
the  meadow  vole.  Sorption  of  PNAs  to  soil  and 
sediments  increases  with  increasing  organic 
carbon  content  and  is  also  directly  dependent  on 
particle  size.  Sources  of  PNAs  include  petro¬ 
leum  products,  wood  fires,  automotive  emis¬ 
sions,  and  tobacco  smoke.  PNAs  are  ubiquitous 
in  soil.  Background  concentrations  for 
benzo(a)pyrene  range  fi:om  2  to  1300  /xg/kg  in 
rural  soil,  4.6  to  900  jug/kg  in  agricultural  soil, 
and  165  to  200  in  urban  soil  (ATSDR, 
1993).  The  95%  UCL  of  benzo(a)pyrene  in  soil 
at  the  Southeast  Runway  Fuel  Spill  site  was  496 
^g/kg.  This  was  the  highest  concentration  of  the 
PNAs  with  EQs  greater  than  1  at  the  Southeast 
Runway  Fuel  Spill  site.  This  concentration  is 
within  the  rural  and  agricultural  soil  background 
level. 
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Table  2-27 

Percent  Contribution  to  Meadow  Vole  and  Robin  EQs 
by  Soil  and  Food  Intake 


Chemical 

EQ 

%EQFood 

Meadow  Vole  ^  || 

Benzo(a)anthracene 

5.42 

52 

48 

Benzo(a)pyrene 

1.27 

70 

30 

Beiizo(g  ,h ,  i)pery  lene 

5.28 

78 

22 

Robin  ^ 

Benzo(b)fluoranthene 

10.9 

27 

73 

bis(2-Ethylhexyl)phthalate 

1.09 

0.2 

99.8 

^  The  percent  contribution  to  the  EQ  by  food  ingestion  for  the  meadow  vole  is  due  to 
the  ingestion  of  plants. 

**  The  percent  contribution  to  the  EQ  by  food  ingestion  for  the  robin  is  due  to  the 
ingestion  of  soil  invertebrates. 
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In  summary,  there  appears  to  be  no 
potential  risk  to  the  higher  trophic  level  consum¬ 
ers  such  as  the  red  fox,  and  minimal  risk  to  the 
meadow  vole  and  terrestrial  plants  at  the  South¬ 
east  Runway  Fuel  Spill  site.  Results  of  the  risk 
evaluation  for  plants  were  inconclusive,  except 
for  lead.  Given  the  extreme  conservatism 
associated  with  the  terrestrial  plant  benchmark, 
the  low  EQ  (1.02)  for  plants  and  the  lack  of 
impacts  to  the  higher  trophic  levels,  and  the  site 
lead  level  being  within  Ae  general  background 
agricultural  levels,  effects  of  lead  to  terrestrial 
plants  would  be  minimal.  Several  PNAs  were 
noted  in  the  meadow  vole  with  EQs  greater  than 
1  (benzo(a)anthracene,  benzo(a)pyrene,  and 
benzo(g,h,i)perylene).  Although  all  of  these 
EQs  were  greater  than  1,  they  were  also  less 
than  10,  and  are  categorized  as  indicating  possi¬ 
ble  risk;  however,  the  potential  for  risk  ihom 
PNAs  in  this  EQ  category  is  likely  to  be  insig¬ 
nificant  because  current  data  indicate  that  verte¬ 
brates  metabolize  PNAs  (Eisler,  1987),  and  the 
PNAs  remain  bound  to  soil  particles  in  the 
gastrointestinal  tract  and  therefore  are  not  accu¬ 
mulated.  Owing  to  the  low  EQ  levels  of  these 
PNAs,  low  concentrations  of  PNAs  when  com¬ 
pared  with  other  sites,  lack  of  impact  to  the  red 
fox,  and  physical  and  biological  processes  that 
limit  the  vertebrate  toxicity,  the  effects  of  PNAs 
to  the  mammals  in  the  terrestrial  ecosystem  are 
expected  to  be  minimal. 

Terrestrial — Avian  (soil  -♦  invertebrate 
robin  -*■  kestrel) 

Table  2-24  lists  the  compounds  and 
magnitude  of  the  EQs  greater  than  1.  Earth¬ 
worm  bioaccumulation  factors  (BAFs)  were  used 
to  estimate  contaminant  travel  through  the 
terrestrial  food  chain  when  they  were  found  in 
the  literature.  If  earthworm  BAFs  were  not 
available,  then  aquatic  BCFs  were  used;  howev¬ 
er,  this  probably  overestimates  the 
bioaccumulation  that  occurs  in  terrestrial  sys¬ 
tems.  When  evaluating  avian  toxicity,  only 
toxicity  endpoint  data  specific  to  birds  were 
used. 


As  with  the  plant  toxicity,  little  soil 
invertebrate  toxicity  information  was  foimd. 
Several  TBs  were  identified;  however,  none  of 
the  EQ  results  were  above  1.  Additionally, 
there  were  no  EQs  above  1  for  the  kestrel.  For 
the  robin,  benzo(b)fluoranthene  was  the  only 
contaminant  evaluated  with  an  EQ  above  10  at 
10.9.  The  only  other  chemical  with  an  EQ 
above  1  for  the  robin  was  bis(2- 
ethylhexyOphthalate,  with  an  EQ  of  1.09. 
Benzo(b)fluoroanthene  is  a  PNA,  and  as  de¬ 
scribed  above  in  the  terrestrial  mammal  section, 
the  potential  for  risk  from  PNAs  is  likely  to  be 
insignificant  because  current  data  indicate  that 
vertebrates  metabolize  PNAs  (Eisler,  1987),  and 
the  PNAs  remain  bound  to  soil  particles  in  the 
gastrointestinal  tract  and  therefore  are  not  accu¬ 
mulated  (ATSDR,  1993).  Information  is  limited 
on  avian  PNA  toxicity.  The  avian  toxicity 
datum  for  benzo(b)fluoranthene  was  a  single 
injection  of  the  compound  into  a  developing 
chicken  embryo;  the  effect  was  a  decrease  in 
survival.  A  large  imcertainty  factor  had  to  be 
applied  to  the  toxicity  data  to  calculate  the  TB 
because  of  the  acute  exposure  time  and  the 
taxonomic  differences  between  the  test  species 
and  the  assessment  endpoint  species.  Other 
evidence  of  avian  ingestion  of  PNAs  suggest  that 
a  diet  containing  4000  mg  of  PNAs/kg  does  not 
cause  adverse  ecological  impacts  (Eisler,  1987). 
The  calculated  oral  intake  for  the  robin  at  the 
Galena  Airport  was  0.0164  mg/kg.  There  is 
evidence  that  embryo  toxicity  in  avian  species 
can  be  caused  by  relatively  small  exposures  to 
PNAs  in  petroleums  (Eisler,  1987).  This  “worst 
case”  exposure  is  represented  by  the  TB  used  in 
this  assessment.  The  applicability  of  this  expo¬ 
sure  route  is  dependent  on  several  factors, 
including  the  form  of  the  PNAs  at  the  Southeast 
Runway  Fuel  Spill  site  and  the  use  of  the  South¬ 
east  Runway  Fuel  Spill  site  as  a  breeding  area 
for  avian  species.  During  the  yearly  flood,  soil 
contaminants  such  as  PNAs  could  be  transported 
to  the  surface  by  the  rising  waters.  These 
contaminated  surface  waters  could  potentially 
contact  ecological  receptors,  especially  as  water 
accumulates  at  the  dike.  The  Southeast  Runway 
Fuel  Spill  site  is  vegetated  with  alders  and  other 
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tall  vegetation  on  the  slope  of  the  dike.  Perch¬ 
ing  birds  are  commonly  observed  and  nesting 
could  occur  in  this  vegetation.  Because  of  the 
high  quality  of  habitat  along  the  dike,  the  pro¬ 
pensity  of  birds,  possible  transport  and  exposure 
mechanisms  of  contaminants  to  avian  receptors, 
adverse  impacts  to  avian  receptors  (especially 
eggs  and  young  birds)  could  occur;  however,  the 
ability  of  vertebrate  systems  to  metabolize  PNAs 
and  the  strong  adsorption  of  these  compounds  to 
soils  limits  the  exposures  and  toxicities.  Poten¬ 
tial  impacts  to  avian  receptors  at  the  Southeast 
Runway  Fuel  Spill  site  by  PNAs  are  therefore 
given  a  medium  rating. 

The  EQ  for  bis(2-ethylhexyl)phthalate  in 
the  robin  was  calculated  to  be  1.09.  Bis(2- 
ethylhexyl)phthalate  is  bioconcentrated  and  the 
compound  has  been  observed  in  invertebrates, 
fish,  and  terrestrial  organisms;  however,  accu¬ 
mulation  of  bis(2-ethylhexyl)phthalate  is  likely  to 
be  minimized  by  metabolism,  and 
biomagnification  in  the  food  chain  is  not  expect¬ 
ed  to  occur.  This  has  been  confirmed  by  the 
detection  of  metabolites  in  animal  tissues 
(ATSDR,  1991a).  A  ringed  dove  NOAEL  (1.11 
mg/kg/day)  was  adjusted  to  the  robin  (NOAEL 
=  1.39  mg/kg/day).  No  significant  reproductive 
effects  were  observed  among  doves  on  diets 
containing  10-ppm  bis(2-ethylhexyl)phthalate, 
and  the  study  considered  exposure  over  four 
weeks  and  during  a  critical  life  stage  (Opresko, 
Sample,  &  Suter,  1994).  The  robin  intake  at  the 
Galena  Airport  was  calculated  to  be  1.51 
mg/kg/day.  This  level  is  well  below  the  diet  of 
the  doves  in  the  toxicity  study.  Because  of  the 
potential  for  metabolism  of  bis(2- 
ethylhexyl)phthalate,  lack  of  adverse  impacts  to 
the  kestrel,  and  low  EQ  in  the  robin,  the  effects 
of  bis(2-ethylhexyl)phthalate  to  the  avian  ecosys¬ 
tem  at  the  Southeast  Runway  Fuel  Spill  site  are 
expected  to  be  minimal. 

Aquatic  (surface  water  -*  pike) 

This  exposure  pathway  considered 
groundwater  beneath  the  Southeast  Runway  Fuel 
Spill  site  that  could  migrate  to  the  Yukon  River, 
where  exposure  to  the  northern  pike  potentially 


could  occur.  None  of  the  COPECs  evaluated  in 
this  assessment  showed  an  EQ  above  1  for  the 
northern  pike.  Ambient  water  quality  criteria 
(AWQC)  were  used  as  the  measurement  end¬ 
points  when  they  existed.  AWQC  are  highly 
conservative  since  they  are  designed  to  protect 
most  aquatic  life. 

Semiaquatic  (surface  water  ->  aquatic 

invertebrate  spotted  sandpiper) 

Aquatic  Invertebrate 

This  exposure  pathway  used  modeled 
concentrations  of  contaminants  in  groundwater 
discharging  to  the  surface  at  the  Yukon  River 
shoreline.  No  dilution  or  volatility  fectors  were 
applied  to  the  discharged  concentrations.  EQs 
greater  than  1  were  noted  for  the  aquatic  inverte¬ 
brates  and  are  shown  in  Table  2-25.  Fluorene 
and  2-methylnaphthalene  had  EQs  above  10  in 
the  aquatic  invertebrate.  There  were  no  EQs 
above  1  for  the  spotted  sandpiper.  AWQC  were 
used  to  evaluate  impacts  to  aquatic  invertebrates; 
however,  AWQC  were  not  available  for  2- 
methylnaphthalene  or  fluorene.  High  uncertain¬ 
ty  factors  were  applied  to  these  TBs  since  acute 
LC50  values  were  used. 

2-Methylnaphthalene  and  fluorene  are 
the  only  PNAs,  and  the  only  organic  com¬ 
pounds,  with  EQs  greater  than  1  for  the  aquatic 
invertebrate.  PNAs  vary  substantially  in  their 
toxicity  to  aquatic  organisms.  In  general,  toxici¬ 
ty  and  bioconcentration  factors  tend  to  increase 
as  molecular  weight  increases  (Eisler,  1987). 
Fluorene  and  2-methylnaphthalene  are  both  low 
molecular  weight  PNAs,  with  molecular  weight 
values  of  166.2  and  142.2  respectively  (ATSDR, 
1993),  indicating  low  potential  for 
bioconcentration  or  toxicity  when  compared  to 
high  molecular  weight  PNAs.  Uptake  of  PNAs 
is  highly  species  specific,  being  higher  in  algae, 
molluscs,  and  other  species  that  are  incapable  of 
metabolizing  PNAs.  There  is  evidence  indicat¬ 
ing  that  age  and  body  size  of  the  invertebrate  are 
important  modifiers  in  PNA  accumulation  dy¬ 
namics.  PNA  levels  in  fish  and  higher  trophic 
levels  are  usually  low  because  they  are  rapidly 
metabolized  (Eisler,  1987).  Because  of  the  low 
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potential  for  bioconcentration  or  toxicity  from 
low  molecular  weight  PNAs,  and  the  ability  of 
higher  trophic  levels  to  metabolize  PNAs,  the 
adverse  impacts  from  fluorene  and  2-methyl- 
naphthalene  are  expected  to  be  minimal 

In  general,  ecological  risk  from  contami¬ 
nants  at  the  Southeast  Runway  Fuel  Spill  site  is 
expected  to  be  minimal.  PNAs  could  affect 
avian  reproduction  if  birds  are  exposed  to  the 


contaminants  during  the  breeding  season.  The 
impacts  of  PNAs  to  mammals  such  as  small 
rodents  are  expected  to  be  minimal.  Impacts  to 
higher  trophic  levels  such  as  the  red  fox,  kestrel, 
and  spotted  sandpiper  are  not  expected  to  occur. 
PNAs  in  the  groundwater  that  may  discharge  to 
the  shoreline  are  not  expected  to  affect  ecologi¬ 
cal  receptors  adversely.  The  habitat  quality  at 
the  shoreline  is  medium  to  low  owing  to  human 
activities  that  limit  the  potential  for  exposure. 
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Section  3 

CONTROL  TOWER  DRUM  STORAGE  AREA,  SOUTH 


Section  3  contains  a  site-specific  BRA 
for  the  CTDSA.  Section  3.1  provides  a  descrip¬ 
tion  of  the  site  and  Section  3.2  summarizes  data 
evaluation.  Section  3.3  presents  the  human 
health  risk  assessment  results.  Section  3.4 
presents  the  ecological  assessment  results. 

3.1  Site  Description 

The  CTDSA  is  a  former  storage  area 
where  spills  and  regular  dumpings  occurred  from 
drum  handling  fi-om  the  1940s  to  the  1960s.  As 
described  in  the  Phase  I  Records  Search  Report 
(USAF,  1985),  the  site  (Spill/Leak  No.  1)  is  an 
unpaved  area  located  between  the  runway  and 
apron  on  which  was  stored  a  large  number  of 
drums  (stacked  horizontally  about  3  high  and  10 
wide)  containing  unused  AVGAS,  JP-4,  JP-1, 
diesel  fuel,  solvents,  thinners,  cooking  fuel,  and 
possibly  some  waste  products.  Unused  drum 
residues  were  reportedly  dumped  on  the  ground 
regularly  prior  to  shipping  the  empty  drums  off 
site.  Aerial  photographs  (dating  from  1963  to 
1971)  indicate  that  the  drum-holding  area  ex¬ 
tended  fi’om  the  southeastern  quadrant  of  the 
present-day  air  services  parking  ramp  to  600  ft 
east  of  the  control  tower  (approximately  500  ft 
south  of  the  dike  road). 

The  site  is  situated  on  level  graded 
gravel  fill.  Frozen  soils  were  encountered  in 
boreholes  from  10  and  30  ft  bgl  at  the  eastern 
and  western  portion  of  the  site,  respectively; 
however,  no  permafrost  was  encountered  at  the 
center  of  the  site.  Subsurface  soils  consist  of 
coarse  and  fine  silty  sands  with  traces  of  natural 
organic  material. 

The  CTDSA  is  located  almost  entirely 
within  the  building  restriction  line  (see  Figure  2- 
2  in  Volume  1);  therefore,  future  develop¬ 
ment/building  construction  in  most  of  this  area  is 
not  possible  as  long  as  the  airport  remains  opera¬ 
tional. 


3.1.1  Sources  of  Contamination 

The  CTDSA  was  used  to  store  drums  as 
late  as  the  1970s,  as  verified  by  aerial  photo¬ 
graphs.  The  presence  of  contamination  is  sup¬ 
ported  by  boring  logs  from  the  construction  of 
the  control  tower  that  document  the  presence  of 
fuel  odor  from  soil  down  to  the  groundwater 
level  (Norman  Burgett,  personal  communication, 
October  1992).  Sampling  was  performed  during 
the  Stage  1  RI  (1986  to  1988),  but  the  area 
investigated  did  not  include  the  eastern  boundary 
of  the  storage  area  as  shown  in  the  aerial  photo¬ 
graphs.  The  Stage  1  RI  did  include  an  area  to 
the  north,  where  20,000  to  30,000  gal.  of  diesel 
fuel  was  suspected  to  have  been  discharged  to 
the  ground  from  a  POL  fuel  line  leak  (referred  to 
as  Spill/Leak  No.  2  [ST003];  USAF,  1985). 

During  the  Stage  1  RI,  soil  samples  were 
collected  from  19  borings  drilled  to  Ae  water 
table  (approximately  15  ft  below  ground  surface) 
and  analyzed  for  total  petroleum  hydrocarbons 
(TPH),  volatile  organic  compounds  ^OCs),  and 
lead.  Low  levels  of  TPH  contamination  were 
detected  in  soils  at  or  near  the  water  table,  and 
BTEX  components  (<  600  ppb  total  BTEX)  and 
lead  (maximum  59  mg/kg)  were  also  detected  in 
subsurface  soil  samples.  Three  monitoring  wells 
were  drilled  to  approximately  30  ft.  Groundwa¬ 
ter  samples  were  collected  and  analyzed  for 
petroleum  hydrocarbons,  purgeable  halocarbons 
and  aromatics,  and  lead.  Groundwater  samples 
from  all  three  wells  contained  low  levels  of 
toluene  and  lead;  two  wells  contained  low  levels 
of  benzene.  Trichloroethene  (TCE)  was  detected 
in  one  well  at  low  levels  (USAF,  1989). 

Also  during  the  Stage  1  RI,  a  soil  gas 
survey  was  conducted  with  a  gas  chromatograph 
(GC)  to  analyze  TPH  vapors  extracted  from 
probes  driven  into  the  ground.  The  highest 
values  were  detected  at  the  center  and  western 
boundary  of  the  original  CTDSA  investigation 
area,  where  soil  gas  concentrations  were  approx¬ 
imately  10  ppmV  TPH. 
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3.1.2  R1  Activities 

Field  investigations  conducted  at  the 
CTDSA  from  1993  to  1995  include  a  soil  gas 
survey  and  field  TPH  screening,  collection  of 
groundwater  samples  from  two  preexisting 
monitoring  wells,  and  collection  of  six  surface 
soil  samples.  All  sample  locations  are  shown  in 
Figure  3-1.  The  anal}dical  results  for  soil  and 
water  samples  are  presented  in  Appendix  A  of 
the  RI  report  (USAF,  1995b). 

Because  the  Stage  1  RI  did  not  encom¬ 
pass  the  entire  extent  of  the  former  CTDSA, 
additional  field  screening  was  performed  in 
1993.  At  22  locations  (in  two  lines  covering  the 
length  of  the  former  drum  storage  area)  soil 
vapor  was  withdrawn  and  analyzed  with  a  PID 
and  frame  ionization  detector  (FID).  In  addition 
to  the  soil  gas  survey,  14  shallow  soil  samples  (5 
ft  bgl)  were  collected  from  within  the  CTDSA 
and  analyzed  for  aromatic  hydrocarbons  (AH) 
and  TPH  using  the  field  IR  method.  Sample 
locations  and  soil  gas  survey  results  are  shown  in 
Figure  3-1. 

The  1993  soil  gas  data  from  the  CTDSA 
show  sporadic  high  VOC  concentrations.  The 
results  from  the  soil  TPH/AH  screening  indicate 
low  to  moderate  concentrations  of  hydrocarbons. 
These  data  are  in  agreement  with  the  findings  of 
the  Stage  1  RI  and  may  be  characteristic  of  a 
drum  storage  area  where  spills  and  leaks  result  in 
high  levels  of  contamination  over  a  limited  areal 
extent.  Hot  spots,  which  may  result  from  these 
types  of  releases,  were  detected  at  six  soil  gas 
sample  locations:  A-02,  A-08,  A-11,  B-03,  B- 
09,  and  B-11  (see  Figure  3-1). 

Six  surface  soil  samples  were  collected 
at  the  CTDSA  in  1995  to  determine  the  nature  of 
the  soil  contamination  at  the  site.  The  sample 
locations,  shown  in  Figure  3-1,  were  chosen 
from  areas  of  the  site  that  are  not  being  consid¬ 
ered  for  part  of  a  tarmac  extension  project  to  be 
conducted  in  the  near  future.  Soils  that  will  be 
covered  with  pavement  will  not  pose  a  signifi¬ 
cant  risk  to  human  health  or  the  environment, 
since  the  pavement  will  eliminate  dust  and 


minimize  the  potential  for  contaminants  to  leach 
into  the  groundwater. 

The  surface  soil  samples  were  generally 
made  up  of  gravelly  sand  fill.  No  staining  or 
odor  was  evident  in  the  samples  except  for  the 
one  collected  at  location  13-SS-06.  The  soil  at 
this  location  consisted  of  gravelly  sand  fill 
overlying  dark  gray-brown  silty  clay  with  red 
mottling  and  a  faint  bum  odor. 

Samples  were  collected  from  monitoring 
wells  MW-037  and  MW-038  during  the  1994 
field  season.  MW-039  was  damaged  beyond 
repair  and  samples  could  not  be  retrieved. 

3.1.3  RI  Conclusions 

Data  from  soil  and  soil  gas  screening 
conducted  at  the  CTDSA  in  1993  indicate  the 
presence  of  limited  areas  of  elevated  VOC  and 
TPH  concentrations.  Laboratory  confirmation  of 
smface  soil  sampling  conducted  at  this  site  in 
1995  indicated  the  presence  of  DRO,  possibly 
from  motor  oil,  in  excess  of  the  screening  crite¬ 
ria.  However,  no  staining  or  odor  was  noted  at 
the  sampling  locations  where  the  detections 
occurred,  and  the  majority  of  the  soil  samples 
contained  little  or  no  detectable  DRO.  These 
data  are  consistent  with  minor  surface  soil  con¬ 
tamination  from  small  leaks  and  spills.  The 
Bureau  of  Land  Management  (BLM)  uses  the 
eastern  portion  of  the  site  to  park  aircraft  and 
refueling  bucks.  Vehicle  traffic  may  also  occur 
at  other  parts  of  the  site,  and  small  aircraft  may 
taxi  through  this  area  as  well.  Aircraft  and 
vehicle  traffic  are  likely  to  be  sources  of  DRO  at 
this  site. 

The  Stage  1  RI  documented  the  presence 
of  TCE  in  groundwater  samples  from  one  of  the 
downgradient  wells  (MW-038).  A  sample 
collected  from  this  well  in  1994  was  found  to 
contain  TCE  in  excess  of  the  5  pg/L  MCL.  It 
appears  that  small  leaks  and  spills  from  drum¬ 
handling  activities  at  this  site  may  have  resulted 
in  the  presence  of  TCE  in  the  groundwater. 
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Figure  3-1.  Sampling  Locations  and  Soil  Gas  Survey  Results  for  the  Control  Tower  Drum  Storage  Area  South  (SS013) 
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3.2  Data  Evaluation 

Data  available  from  the  RI  (USAF, 
1995b)  were  used  to  evaluate  human  health  risks 
and  ecological  effects  posed  by  the  CTDSA. 
Analytical  results  from  a  total  of  six  surface  soil 
samples  and  two  groimdwater  samples  made  up 
the  risk  assessment  data  set.  Table  3-1  lists  the 
analytical  methods  used  to  test  the  soil  and  water 
samples  during  the  1994-1995  RI. 

Statistical  analyses,  in  accordance  with 
methods  summarized  in  Section  3  of  Volume  1 
and  described  in  detail  in  Appendix  A  (Volume 
2),  were  conducted  on  the  available  data  to 
identify  contaminants  that  were: 

1 .  Positively  detected  in  at  least  one  sample 
in  a  given  medium; 

2.  Detected  at  levels  substantially  greater 
than  levels  detected  in  associated  blank 
samples  (at  least  one  result  that  exceeds 
the  blanks  UTL);  and 

3.  Detected  at  levels  elevated  above  natu¬ 
rally  occurring  background  levels. 

Table  3-2  lists  the  chemicals  that  were 
positively  detected  in  the  various  media  at  the 
CTDSA.  These  chemicals  were  subjected  to 
blanks  and  background  comparisons  and  to 
additional  screening  and  evaluation  for  the 
hiunan  health  assessment  and  the  ecological 
assessment  before  they  were  identified  positively 
as  COPCs  for  human  health  or  COPECs.  Ap¬ 
pendix  4A  of  this  volume  lists  all  chemicals  that 
were  tested  in  the  various  media  and  indicates, 
on  a  medium-specific  basis,  whether  or  not  there 
were  measurable  results  after  conducting  the 
blanks  evaluation  and  whether  or  not  the  average 
site-related  concentration  is  greater  than  the 
average  background  concentration  (metals  only). 

An  evaluation  of  the  adequacy  of  detec¬ 
tion  limits  was  performed  by  comparing  the 
minimum  detection  limit  for  each  chemical 
eliminated  as  a  COPC  because  it  was  not  detect¬ 
ed  in  a  medium  with  the  USEPA  Region  IE 


residential  RBCs.  Appendix  4B  contains  the 
results  of  this  detection  limit  screening  process. 
The  uncertainties  associated  with  detection  limits 
that  are  not  low  enough  to  detect  risk-based 
concentrations  are  siunmarized  in  Section  3.3-5. 

3.3  Human  Health  Risk  Assessment  Re¬ 
sults 

The  human  health  evaluation  for  the 
CTDSA  included  identification  of  COPCs  (Sec¬ 
tion  3.3.1),  exposure  assessment  (Section  3.3.2), 
toxicity  assessment  (Section  3.3.3),  risk  charac¬ 
terization  (Section  3.3.4),  and  uncertainty  assess¬ 
ment  (Section  3.3.5).  These  tasks  were  per¬ 
formed  according  to  the  methods  specified  in 
Section  3  of  Volume  1.  Section  3.3.6  summariz¬ 
es  conclusions  of  the  human  health  risk  assess¬ 
ment  for  the  CTDSA  and  recommendations  for 
remedial  action  based  on  the  risk  assessment 
results. 

3.3.1  Chemicals  of  Potential  Concern 

Additional  screening  of  the  chemicals 
was  performed,  in  accordance  with  the  methods 
described  in  Section  3  of  Volume  1,  to  identify 
the  COPCs  carried  through  the  human  health 
assessment.  The  additional  screening  involved 
examining  the  frequency  of  detection,  evaluating 
essential  nutrients,  and  comparing  maximum 
detected  concentrations  with  USEPA  Region  III 
RBCs. 

Frequency  of  Detection 

At  the  CTDSA,  there  were  no  chemicals 
that  were  eliminated  from  the  list  of  COPCs  on 
the  basis  of  a  low  (<  5%)  frequency  of  detection. 

Essential  Nutrients 

Essential  nutrients  that  are  often  present 
either  in  the  soil  and  water  media  were  not 
detected  at  the  CTDSA  at  concentrations  elevat¬ 
ed  above  background  concentrations. 

Risk-Based  Screening 

Maximum  detected  concentrations  of 
numerous  analytes  were  lower  than  one-tenth  the 
media-specific  USEPA  Region  HI  residential 
RBCs  and  were  eliminated  from  the  list  of 
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Table  3-1 

Analytical  Methods  Used  at  the  Control  Tower  Drum 
Storage  Area,  South  During  the  1994-95  RI 


Parameter 

Soil  * 

Water  ** 

Alkalinity  -  Total  (SM403) 

NA 

2 

Specific  Conductance  (E120.1) 

NA 

2 

pH  (E150.1  -  aqueous,  SW9045  -  solids) 

— 

2 

Total  Dissolved  Solids  (E160.1) 

NA 

2 

Total  Suspended  Solids  (El 60.2) 

NA 

2 

Temperature  (El 70.1) 

NA 

2 

Turbidity  (E180.1) 

NA 

2 

Anions  (E300) 

NA 

2 

Nitrate-Nitrite  (E353.1) 

NA 

2 

Metals  -  ICP  Screen  (SW6010) 

6 

2 

Arsenic  (SW7060) 

6 

2 

Lead  (SW7421) 

6 

2 

Selenium  (SW7740) 

6 

2 

Organochlorine  Pesticides  and  PCBs  (SW8080) 

6 

2 

Semivolatile  Organic  Compounds  (SW8270) 

6 

2 

Volatile  Organic  Compounds  (SW8240) 

6 

NA 

Volatile  Organic  Compounds  (SW8260) 

NA 

2 

Diesel  Range  Organics  (AK102) 

6 

2 

Gasoline  Range  Organics  (AKIOI) 

6 

2 

Soil  Moisture  Content  (SW846) 

6 

NA 

^  Number  of  surface  soil  samples. 

^  Number  of  groundwater  samples. 

NA  =  Not  applicable. 

~  Analytical  method  not  used  for  this  medium. 
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Table  3-2 

Analytes  Detected  at  the  Control  Tower  Drum  Storage  Area,  South 


Analytical 

Analyte 

ri:  i-MethOO 

Groundwater 

1 ,2-Dichloroethane 

SW8260 

D 

2-Methylnaphthalene 

SW8270 

ND 

4,4’-DDD 

SW8080 

ND 

4,4’-DDE 

SW8080 

D 

4,4’-DDT 

SW8080 

ND 

Acetone 

SW8260 

D 

Aldrin 

SW8080 

D 

Aluminum 

SW6010 

D 

Anthracene 

SW8270 

ND 

Antimony 

SW6010 

D 

Arsenic 

SW7060 

D 

Barium 

SW6010 

D 

Benzene 

SW8260 

D 

Benzo(a)anthracene 

SW8270 

ND 

Benzo(a)pyrene 

SW8270 

ND 

Benzo(b)fluoranthene 

SW8270 

ND 

Benzo(g,h,i)perylene 

SW8270 

ND 

Benzo(k)fluoranthene 

SW8270 

ND 

Beryllium 

SW6010 

D 

Cadmium 

SW6010 

D 

Calcium 

SW6010 

D 

Chloromethane 

SW8260 

D 

Chromium 

SW6010 

D 

Chrysene 

SW8270 

ND 

Cobalt 

SW6010 

D 

Copper 

SW6010 

D 

Dibromomethane 

SW8260 

D 

Surface 

Soil 
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Table  3-2 
(Continued) 


^alyte 

Analytical 

Method 

Groundwater 

Surface 

Soil 

Dieldrm 

SW8080 

D 

D 

Diesel  Range  Organics 

AK102 

D 

D 

Endosulfan  I 

SW8080 

D 

D 

Endosulfan  II 

SW8080 

ND 

D 

Endrin 

SW8080 

ND 

D 

Endrin  aldehyde 

SW8080 

ND 

D 

Fluoranthene 

SW8270 

ND 

D 

Gasoline  Range  Organics 

AKIOI 

D 

ND 

Heptachlor 

SW8080 

D 

D 

Heptachlor  epoxide 

SW8080 

D 

D 

Indeno(l,2,3-cd)pyrene 

SW8270 

ND 

D 

Iron 

SW6010 

D 

D 

Lead 

SW7421 

D 

D 

Magnesium 

SW6010 

D 

D 

Manganese 

SW6010 

D 

D 

Methylene  chloride 

SW8240 

- 

D 

Methylene  chloride 

SW8260 

D 

Molybdenum 

SW6010 

D 

D 

Nickel 

SW6010 

D 

D 

Phenanthrene 

SW8270 

ND 

D 

Potassium 

SW6010 

D 

D 

Pyrene 

SW8270 

ND 

D 

Selenium 

SW6010 

D 

NU 

Selenium 

SW7740 

- 

D 

Silver 

SW6010 

D 

D 

Sodium 

SW6010 

D 

D 

Thallium 

SW6010 

D 

D 
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Table  3-2 
(Continued) 


Analyte 

Analytical 

Method 

Groundwater 

Surface 

Soil 

Toluene 

SW8260 

D 

- 

Trichloroethene 

SW8260 

D 

- 

Vanadium 

SW6010 

D 

D 

Zinc 

SW6010 

D 

D 

alpha-BHC 

SW8080 

ND 

D 

beta-BHC 

SW8080 

D 

ND 

bis(2-Ethylhexyl)phthalate 

SW8270 

ND 

D 

cis- 1 ,2-Dichloroethene 

SW8260 

D 

- 

delta-BHC 

SW8080 

ND 

D 

gamnia-BHC(Lmdane) 

SW8080 

D 

D 

m&p-Xylenes 

SW8260 

D 

- 

trans-1 ,2-Dichloroethene 

SW8260 

D 

- 

D  =  At  least  one  numerical  result  was  detected  in  samples. 

ND  =  No  numerical  results  were  detected  in  samples. 

—  =  Not  tested. 

NU  =  Analytical  method  not  used;  more  accurate  method  used  instead. 
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COPCs.  Appendix  4B  of  this  volume  contains 
the  risk-based  screening  results. 

COPC  Summary 

Tables  3-3  and  3-4  summarize  conclu¬ 
sions  for  all  chemicals  that  were  positively 
detected  in  the  surface  soil  and  groundwater 
media,  respectively,  at  the  CTDSA.  The  tables 
indicate,  for  each  analyte,  whether  sample  con¬ 
centrations  were  distinguishable  from  blank 
concentrations,  whether  concentrations  were 
significantly  different  from  background  concen¬ 
trations,  whether  the  chemical  was  detected  in  at 
least  5%  of  the  samples,  and  whether  the  chemi¬ 
cal  was  eliminated  as  an  essential  nutrient  or  by 
the  risk-based  screen.  Note  that  since  1993  and 
later  sampling  events  reported  uncensored  data 
(where  an  ND  is  reported  only  if  there  is  no 
instrument  response),  veiy  low  levels  (greater 
than  zero)  of  many  analytes  were  reported  in 
both  blanks  samples  and  site  samples.  Conse¬ 
quently,  many  chemicals  that  are  not  common 
field  or  laboratory  contaminants  were  "detected" 
in  blanks  samples  and  were  eliminated  as  COPCs 
on  the  basis  of  the  blanks  comparison.  No 
analytes  were  detected  in  blanks  at  concentra¬ 
tions  considered  to  represent  a  blanks  contam¬ 
ination  problem  requiring  corrective  action  as  a 
result  of  the  data  validation  process. 

Table  3-5  lists  the  COPCs  for  the 
CTDSA.  It  includes  all  chemicals,  by  medium, 
with  positive  results  that  were  greater  than  back¬ 
ground  and  blank  concentrations,  that  exceeded 
5%  detection  frequency,  and  that  were  not 
eliminated  as  an  essential  nutrient  or  by  risk- 
based  screening. 

Appendix  A  of  the  RI  report  (USAF, 
1995b)  provides  a  complete  listing  of  anal34:ical 
results  from  the  RI.  The  appendix  reports  the 
sampling  location,  analytical  result,  any  data 
qualifiers,  and  the  sample  detection  limit. 

Tables  3-6  and  3-7  provide  a  statistical 
summary  of  the  values  used  in  the  risk  assess¬ 
ment  for  human  health  COPCs  in  surface  soil 
and  groundwater,  respectively.  The  tables  list 


the  detection  frequency,  maximum  detected 
concentration,  mean,  standard  deviation,  and 
95%UCL  of  the  data. 

3.3.2  Exposure  Assessment 

Human  exposure  to  COPCs  that  are 
present  at  or  migrating  from  the  CTDSA  was  as¬ 
sessed  in  accordance  with  methods  described  in 
Section  3  of  Volume  1. 

Human  Exposure  Scenarios 
Nine  human  exposure  scenarios  were  ad¬ 
dressed  in  the  assessment  of  risks  posed  by  the 
CTDSA: 

Current  Scenarios  (also  applicable  as  future 
scenarios) 

1.  Short-Term  On-Base  Resident 
(subchronic  adult  only); 

2.  Long-Term  On-Base  Resident  (chronic 
adult  and  child); 

3.  Old  Town  Galena  Resident  (chronic 
adult  and  child); 

4.  New  Town  Galena  Resident  (chronic 
adult  and  child); 

5.  Short-Term  On-Base  Worker  (subchronic 
adult  only); 

6.  Long-Term  On-Base  Worker  (chronic 
adult  only); 

7.  Construction  Worker  (subchronic  adult 
only); 

Future  Scenarios 

8.  Boarding  School  Student 
(subchronic/chronic);  and 

9.  Old  Town  Galena  Resident  (chronic 
adult  and  child). 


3-9 


March  1996 


Section  3— Control  Tower  Drum  Storage  Area,  South 
Baseline  Risk  Assessment  Addendmn 


Galena  Airport 


Table  3-3 

Identification  Criteria  for  Surface  Soil  COPCs  at  the 
Control  Tower  Drum  Storage  Area,  South 
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(Continued) 
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Table  3-3 
(Continued) 


Cbemical 

Blanks 

Comparison^ 

Background 

Comparison^ 

Low 

Frequency® 

Essential 

Nutrient^ 

Risk-Based 

Screen® 

COPC 

Sodium 

- 

X 

- 

- 

- 

- 

ThaHium 

- 

- 

- 

- 

- 

YES 

Vanadium 

- 

X 

- 

- 

- 

- 

Zinc 

- 

X 

- 

- 

- 

- 

^  Indistinguishable  from  blank  concentrations. 

^  Not  significantly  elevated  above  background  concentrations. 

^  Detected  at  a  frequency  less  than  5%, 

^  Estimated  maximum  daily  intake  less  than  the  RDA. 

®  Maximum  detected  concentration  lower  than  one-tenth  the  USEPA  Region  III 
residential  soil  RBC. 

^  Toxicity  value  not  available  with  which  to  perform  risk-based  screen. 

-  Not  eliminated  through  this  criterion. 
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Table  3-4 

Identification  Criteria  for  Groundwater  COPCs  at  the 
Control  Tower  Drum  Storage  Area,  South 


Dibromomediane 


Dieldrin 


Endosulfan  I 


Heptachlor 


Hq)tachlor  epoxide 


Methylene  chloride 


Toluene 


TricWoroethene 


beta-BHC 


cis-1 ,2-Didiloroethene 


gamma-BHC 


m  &  p-Xylenes 


trans-1 ,2-Dichloroethene 


Aluminum 


Antimony 


Arsenic 


Barium 
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Table  3-4 
(Continued) 


Chemical 

Blanks 

Comparison^ 

Background 

Comparison^ 

Low 

Frequency® 

Essential 

Nutrient^ 

Risk-Based 

Screen® 

2 

S 

U 

Beryllium 

X 

- 

- 

- 

- 

- 

Cadmium 

X 

- 

- 

- 

- 

- 

Calcium 

- 

X 

- 

- 

- 

- 

Chromium 

X 

- 

- 

- 

- 

Cobalt 

X 

- 

- 

- 

- 

- 

Copper 

- 

X 

- 

- 

- 

- 

Iron 

X 

- 

- 

- 

- 

- 

Lead 

X 

- 

- 

- 

- 

- 

Magnesium 

- 

X 

- 

- 

Manganese 

X 

- 

- 

- 

- 

- 

Molybdenum 

X 

- 

- 

- 

- 

- 

Nickel 

X 

- 

- 

- 

Potassium 

- 

X 

- 

' 

- 

Selenium 

X 

- 

- 

- 

- 

Silver 

X 

- 

- 

- 

- 

Sodium 

- 

X 

- 

- 

- 

- 

Thallium 

X 

- 

- 

- 

- 

- 

Vanadium 

X 

- 

- 

_ 

Zinc 

X 

- 

- 

- 

- 

- 

^  Indistinguishable  from  blank  concentrations. 

’’  Not  significantly  elevated  above  background  concentrations. 

^  Detected  at  a  frequency  less  than  5%. 

^  Estimated  maximmn  daily  intake  less  than  the  RDA. 

®  Maximum  detected  concentration  lower  than  one-tenth  the  USEPA  Region  III  tap  water  RBC. 
^  Toxicity  value  not  available  with  which  to  perform  risk-based  screen. 

-  Not  eliminated  through  this  criterion. 
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Table  3-5 

Chemicals  of  Potential  Concern  at  the  Control  Tower  Drum 
Storage  Area,  South 


1  Chemical 

Surface  Soil 

Metals 

Antimony 

X 

Lead 

X 

Thalliiun 

X 

PNAs 

Benzo(a)pyrene 

X 

Benzo(b)fluoranthene 

X 

Benzo(g,h,i)perylene  ^ 

X 

2-Methylnaphthalene  “ 

X 

Phenanthrene  ^ 

X 

Pesticides 


Aldrin 


beta>BHC 


gamma-BHC 


4,4’-DDT 


Dieldrin 


Heptachlor 


Heptachlor  epoxide 


Volatiles 


Dibromomethane^ 


1 ,2-Dichloroethane 


cis-1 ,2-Dicliloroethene 


Trichloroethene 


^  Retained  as  a  COPC  for  qualitative  evaluation  only.  Toxicity  values  are  not  available  to 
perform  risk  quantification  at  this  time. 
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Table  3-6 

Statistical  Summary  of  Values  Used  in  the  Human  Health  Risk 
Assessment  for  Surface  Soil  at  the  Control  Tower  Drum  Storage  Area,  South 


Chemical  Name  . 

Detection 

Frequency 

Max  Detect 
(nig/lig) 

Mean 

1  (®g%) 

Standard 

Deviation 

95%  UCL 
(mg/kg) 

1  Metals  1 

Antimony 

6/6 

4.92E+01 

2.94E+01 

1.17E+01 

3.90E+01 

Lead  ^ 

6/6 

7.66E+01 

2.19E+01 

2.70E+01 

1.42E+02 

Thallium 

6/6 

2.94E+01 

1.50E+01 

1.27E+01 

2.55E+01 

1  Pesticides 

Aldrin 

2/6 

5.87E-03 

2.26E-03 

2.51E-03 

1.98E-02 

4,4’-DDT 

6/6 

4.96E-01 

1.47E-01 

1.90E-01 

1.27E+02 

Dieldrin 

5/6 

1.16E-02 

4.15E-03 

4.56E-03 

7.90E-03 

1  PNAs 

Benzo(a)pyrene 

1/6 

8.96E-02 

2.53E-02 

3.09E-02 

9.72E-02 

Benzo(b)fluoranthene 

1/6 

1.50E-01 

2.60E-02 

5.75E-02 

4.76E-01 

Benzo(g,h,i)perylene  ^ 

1/6 

7.77E-02 

2.45E-02 

2.65E-02 

1.03E-01 

2-Methylnaphthalene 

2/6 

2.31E-02 

1/65E-02 

7.94E-03 

2.30E-02 

Phenanthrene  ^ 

1/6 

1.27E-01 

2.58E-02 

4.81E-02 

6.30E-01 

Bold  numbers  indicate  the  value  used  for  the  risk  assessment,  which  was  the  lower  of  either 
the  UCL  or  the  maximum  detected  concentration. 

^  USEPA  lEUBK  model  is  used  to  calculate  risk  from  lead. 

^  No  toxicity  data  available. 
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Table  3-7 

Statistical  Summaiy  of  Values  Used  in  the  Human  Health  Risk 
Assessment  for  Groundwater  at  the  Control  Tower  Drum  Storage  Area,  South 


Chemical  Name 

Detection 
:  Frequency 

Max  Detect: 
(mg^) 

Mean 

(mg/L) 

:  standard 
Devia-  ; 
tion 

95%  UCL 
(mg/L) 

1  Pesticides  || 

Aldrin 

1/2 

1.77E-05 

8.93E-06 

1.24E-05 

6.43E-05 

beta-BHC 

1/2 

7.10E-06 

3.61E-06 

4.93E-06 

2.56E-05 

gamma-BHC 

1/2 

1.33E-05 

7.39E-06 

8.36E-06 

4.47E-05 

Dieldrin 

1/2 

7.90E-06 

5.25E-06 

3.75E-06 

2.20E-05 

Heptachlor 

2/2 

3.30E-06 

1.85E-06 

2.05E-06 

l.lOE-05 

Heptachlor  epoxide 

2/2 

5.55E-05 

2.78E-05 

3.92E-05 

2.03E-04 

Volatiles 

Dibromomethane  ^ 

1/2 

2.10E-04 

1.13E-04 

1.37E-04 

7.26E-04 

1 ,2-Dichloroethane 

1/2 

6.40E-03 

3.28E-04 

4.42E-04 

2.30E-02 

cis- 1 ,2-Dichloroethene 

1/2 

2.33E-02 

1.17E-02 

1.65E-02 

8.51E-02 

Trichloroethene 

2/2 

9.28E-03 

4.81E-02 

6.33E-03 

3.31E-02 

Bold  numbers  indicate  the  lower  value  used  for  the  risk  assessment,  which  was  the  lower  of  either  the 
UCL  or  the  maximum  detected  concentration. 

^  No  toxicity  data  available. 
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These  scenarios  are  described  in 
Section  3  of  Volume  1.  Since  possible  expo¬ 
sures  of  the  Old  Town  Galena  resident  might 
differ  in  the  future  if  contaminants  in  the  shallow 
groundwater  migrate  to  the  Old  Town  area,  the 
future  Old  Town  Galena  resident  is  considered 
separately  from  the  current  Old  Town  Galena 
resident.  The  on-base  worker  scenarios  assume 
that  workers  at  the  CTDSA  are  engaged  in 
activities  outdoors,  eveiy  work  day,  for  the 
duration  of  employment.  However,  employees 
in  this  area  work  in  the  control  tower  itself  and 
do  not  frequent  the  grounds  outside.  Therefore, 
the  worker  scenarios  better  represent  reasonable 
worst-case  exposures  that  might  occur  at  any 
time  in  the  future,  assuming  industrial  use  of  the 
land  involving  primarily  outdoor  work. 

Exposure  Pathways 
Exposure  pathways  considered  for  appli¬ 
cability  to  each  CTDSA  exposure  scenario 
included  the  following: 

Soil  Pathways 

•  Incidental  ingestion  of  soil;  and 

•  Dermal  contact  with  soil. 

Air  Pathways 

•  Inhalation  of  fugitive  dust;  and 

•  Inhalation  of  vapors  that  volatilize  from 
surface  and  subsurface  media. 

Groundwater  Pathways 

•  Ingestion  of  drinking  water; 

•  Dermal  contact  with  water  while  show¬ 

ering; 

•  Inhalation  of  vapors  that  volatilize  from 
water  while  showering;  and 

•  Ingestion  of  plants  irrigated  or 

subirrigated  with  groundwater. 


Surface  Water  Pathways 
•  Ingestion  of  fish  from  the  Yukon  River. 

Groundwater  pathways  are  applicable 
only  if  the  results  of  groundwater  modeling 
indicate  that  contaminants  from  the  CTDSA 
might  migrate  to  Old  Town  Galena.  Surface 
water  pathways  are  applicable  only  if  the  results 
of  groundwater  modeling  indicate  that  toxicolog- 
ically  significant  concentrations  of  contaminants 
originating  from  the  CTDSA  might  reach  the 
Yukon  River. 

Contaminants  detected  in  the  groundwa¬ 
ter  at  the  CTDSA  were  modeled  to  Old  Town 
Galena  and  the  shoreline  of  the  Yukon  River. 
Assuming  a  generally  southwestern  flow  direc¬ 
tion,  most  of  Old  Town  Galena  is  not  directly 
downgradient  of  the  CTDSA.  However,  mod¬ 
eled  concentrations  at  the  closest  downgradient 
receptor  location  in  Old  Town  Galena  provide  a 
worst-case  estimate  of  possible  impacts  on  wells 
that  could  be  located  at  the  extreme  western  edge 
of  town. 

Concentrations  of  contaminants  in  the 
Yukon  River  within  5  ft  of  the  shoreline  were 
also  estimated,  assuming  that  mixing  is  limited 
to  river  flow  within  that  5  ft.  This  assumption 
was  made  because  there  is  not  instant  dilution  of 
contaminants  entering  the  river  in  the  groundwa¬ 
ter  by  the  entire  volume  of  river  flow  that  passes 
by  Galena.  Rather,  a  plume  would  follow  the 
shoreline  downstream. 

Table  3-8  summarizes  the  modeled  Old 
Town  Galena  and  river  concentrations  for  the 
COPCs  in  groundwater  at  the  CTDSA.  It  also 
lists  applicable  chemical-specific  fish  BCFs  and 
estimated  concentrations  in  fish  exposed  to  river 
water  within  5  ft  of  the  shoreline.  Finally,  the 
table  lists  the  USEPA  Region  IE  RBCs  for  tap 
water  and  fish.  The  estimated  fish  concentra¬ 
tions  are  all  below  the  Region  III  RBCs  for  fish. 
The  surface  water  pathways  are  therefore  not 
quantified  for  the  CTDSA.  The  modeled  Old 
Town  Galena  concentrations,  considered  the 
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worst-case  possible  impact  on  any  well  located  at 
the  western  edge  of  Old  Town  Galena,  are  all 
below  the  respective  Region  III  tap  water  RBCs, 
except  for  heptachlor  epoxide,  which  only  slight¬ 
ly  exceeds  the  tap  water  RBC.  However,  since 
modeled  concentrations  at  Old  Town  Galena  of 
three  chemicals  (aldrin,  heptachlor  epoxide,  and 
TCE)  exceed  one-tenth  the  tap  water  RBC,  the 
groundwater  pathways  are  quantified  for  the  Old 
Town  Galena  resident  for  this  site.  Since  there 
is  no  evidence  that  a  groundwater  contaminant 
plume  extends  from  the  site  to  New  Town 
Galena,  the  groundwater-related  exposure  path¬ 
ways  are  considered  possible  future  exposures 
and  are  quantified  for  the  future  Old  Town 
Galena  resident  scenario  only. 

Appendix  C  (Volume  3)  describes  the 
groundwater  modeling  methodology.  Likewise, 
Appendix  D  (Volume  3)  describes  the  emissions 
estimating  and  air  dispersion  modeling  method¬ 
ologies.  These  methodologies  are  not  repeated 
in  this  addendum.  Groundwater  modeling  results 
for  this  site  are  documented  in  Appendix  4C  of 
this  volume.  Appendix  4D  of  this  volume 
contains  dispersion  modeling  results  for  this  site. 
Appendices  4E  and  4F  of  this  volume  describe 
the  methodologies  used  to  model  uptake  by  fiuits 
and  vegetables  and  air  concentrations  inside  a 
shower  stall,  respectively,  and  provide  modeling 
results. 

Conceptual  Site  Model 

A  conceptual  site  model  presents  the 
current  understanding  of  possible  sources  of 
contamination  and  the  likely  mechanisms  for 
movement  of  contamination  within  and  beyond 
site  boundaries.  Figure  3-20  is  a  conceptual  site 
model  flow  diagram  showing  the  primary  sources 
of  contamination  at  the  CTDSA,  their  migration 
pathways,  exposure  media,  and  exposure  routes 
that  may  lead  to  human  exposure.  The  figure 
effectively  summarizes  the  results  of  the  human 
health  exposure  assessment.  It  illustrates  com¬ 
plete  exposure  pathways  for  the  exposure  scenar¬ 
ios  that  are  evaluated  and  indicates  which  path¬ 
ways  are  quantified  for  each  scenario.  It  also 
notes  which  pathways  are  possibly  complete  but 


probably  not  significant.  These  pathways  are  not 
quantified. 

Quantification  of  Exposure 

Table  3-9  provides  a  matrix  of  exposure 
scenarios  and  soil-related  exposure  pathways  that 
are  applicable  to  the  CTDSA  and  specifies  the 
exposure  points  and  data  that  were  used  to  derive 
concentrations  in  the  exposure  media  at  this  site. 
Table  3-10  provides  the  same  information  for 
groundwater-related  pathways.  Appendix  4G  of 
this  volume  summarizes  the  human  health  expo¬ 
sure  point  concentrations  used  to  quantify  expo¬ 
sure. 

Section  3  of  Volume  1  describes  the 
methods  used  to  quantify  exposure.  Human 
health  intake  equations  and  exposure  parameters 
are  documented  in  Appendix  4H  of  this  volume. 
Intakes  were  quantified  separately  for  evaluation 
of  carcinogenic  and  noncarcinogenic  effects. 
Daily  intakes  for  analysis  of  carcinogenic  effects 
are  averaged  over  a  70-year  lifetime.  Daily 
intakes  for  analysis  of  noncarcinogenic  effects 
are  averaged  over  the  exposure  duration  only. 

3.3.3  Toxicity  Assessment 

Table  2-11  presents  the  toxicity  values 
used  in  the  human  health  risk  assessment  for 
COPCs  at  the  CTDSA.  Most  of  the  toxicity 
values  in  this  table  were  obtained  fi'om  IRIS 
searches  conducted  in  October  1995  or  from 
HEAST  (USEPA,  1994b).  Carcinogenic  values 
for  some  PNAs  were  calculated  using  methodol¬ 
ogies  in  provisional  guidance  for  calculating 
potential  potency  based  on  values  for 
benzo(a)pyrene  (USEPA,  1993).  Although  the 
oral  slope  factor  for  benzo(a)pyrene  is  listed  in 
IRIS,  the  inhalation  slope  factor  has  been  with¬ 
drawn  fi-om  IRIS  and  HEAST.  Since  there  is  no 
inhalation  unit  risk  for  benzo(a)pyrene,  the 
USEPA  guidance  directs  that  the  potential  poten¬ 
cy  values  should  be  applied  only  to  assessment 
of  carcinogenic  hazard  from  oral  exposure  to 
PNAs  (USEPA,  1993). 

The  inhalation  RfD  for  1,2- 
dichloroethane  and  the  inhalation  slope  factor  for 


March  1996 


3-20 


Galena  Airport 


Q 
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Table  3-9 

Data  Used  to  Derive  Exposure  Concentrations  in  Soil-Related  Exposure  Media 
at  the  Control  Tower  Drum  Storage  Area,  South 


Exposure  Pathways 

Exposure 

Scenario 

Ingestion  of 
l^ii 

Dermal 
Contact 
with  Soil 

Dihalation  of  Vapor 

Phase  Chemicals  and 

Furtive  Dust  in  Ambient  Air 

1  Current  Scenarios  || 

On-Base  Residents 
-Short  Term 
-Long  Term 

NA 

NA 

Modeled  concentration  of  vapor-phase  chem¬ 
icals  (D)  and  wind-blown  dust  (E)  at  closest 
downwind  on-base  residential  receptor. 

Galena  Residents 
-Old  Town 
-New  Town 

NA 

NA 

Modeled  concentration  of  vapor-phase  chem¬ 
icals  (D)  and  wind-blown  dust  (E)  at  closest 
downwind  Old  Town  Galena  residential 
receptor. 

Modeled  concentration  of  vapor-phase  chem¬ 
icals  (D)  and  wind-blown  dust  (E)  at  closest 
downwind  New  Town  Galena  residential 
receptor. 

On-Base  Workers 
-Short  Term 

Surface  Soil  (A) 

Surface  Soil  (A) 

Modeled  concentration  of  vapor-phase  chem¬ 
icals  (D)  and  wind-blown  dust  (E)  directly 
above  the  CTDSA  site. 

-Long  Term 

Surface  Soil  (A) 

Surface  Soil  (A) 

Modeled  concentration  of  vapor-phase  chem¬ 
icals  (D)  and  wind-blown  dust  (E)  directly 
above  the  CTDSA  site. 

-Construction 

Mixed  Soil  (C) 

Mixed  Soil(C) 

Modeled  concentration  of  vapor-phase  chem¬ 
icals  (F)  and  dust  generated  by  construction 
activity  (G)  directly  above  the  CTDSA  site. 

1  Future  Scenarios  || 

Boarding  School 
Student 

NA 

NA 

Modeled  concentration  of  vapor-phase  chem¬ 
icals  (D)  and  wind-blown  dust  (E)  at  the 
location  of  the  proposed  student  dormitory. 

Galena  Residents 
-Old  Town 

NA 

NA 

Modeled  concentration  of  vapor-phase  chem¬ 
icals  (D)  and  wind-blown  dust  (E)  at  closest 
downwind  Old  Town  Galena  residential 
receptor. 
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Table  3-9 
(Continued) 

Exposure  Media 


Remedial  Investigation  Data: 

(A)  Measured  concentrations  in  surface  soils,  represented  by  the  95%  UCL,  or  the  maximum 
detected  concentration  if  lower,  in  soils  within  2  ft  of  the  ground  surface  at  the  CTDSA. 

(B)  Measured  concentrations  in  subsurface  soils,  represented  by  the  95%  UCL,  or  the  maximum 
detected  concentration  if  lower,  in  soils  greater  than  2  ft  below  the  ground  surface  at  the 
CTDSA. 

(C)  Mixed  surface  and  subsurface  soil,  represented  by  the  highest  of  either  the  surface  soil 
concentration  (A)  or  the  subsurface  soil  concentration  (B). 

Transport  and  Fate  Modeling: 

(D)  Estimated  concentration  of  vapor-phase  chemicals  in  ambient  air  based  on  emissions  from 
suiface  soil  (A)  and  subsurface  soil  (B)  and  dispersion  modeling  to  specific  receptor  locations. 

(E)  Estimated  concentration  of  wind-blown  dust  based  on  particulate  emissions  from  surface  soil 
(A)  and  dispersion  modeling  to  specific  receptor  locations. 

(F)  Estimated  concentration  of  vapor-phase  chemicals  in  ambient  air  assuming  subsurface  soil  is 
brought  to  the  surface  by  construction  activities,  based  on  emissions  from  mixed  soils  (C)  and 
dispersion  modeling  to  specific  receptor  locations. 

(G)  Estimated  concentration  of  dust  generated  by  constmction  activities  directly  above  the  site, 
based  on  particulate  emissions  from  mixed  soil  (C)  and  dispersion  modeling  to  specific  receptor 
locations. 

NA  =  Not  Applicable 
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Table  3-10 

Data  Used  to  Derive  Exposure  Concentrations  in  Groundwater-Related  Exposure  Media 
at  the  Control  Tower  Drum  Storage  Area,  South 


Exposure  Pathways 

Exposure 

Scenario 

ingestion  of 
Groundwater 

Dermal  Contact 
with  Groundwater 

Inhalation  of  Vapor 
Phase  Chemicals  in 
Shower  Stall 

ingestion  of  Fruits  and 
V^tables  irrigated  or 
Subirrigated  with 
Groundwater 

1  Current  Scenarios 

On-Base 

Residents 

-Short  Term 
-Long  Term 

NA 

NA 

NA 

NA 

Galena  Residents 

-Old  Town 

NA 

NA 

NA 

NA 

-New  Town 

NA 

NA 

NA 

NA 

On-Base 

Workers 
-Short  Term 
-Long  Term 
-Construction 

NA 

NA 

NA 

NA 

Future  Scenarios 

Boarding  School 
Student 

NA 

NA 

NA 

NA 

Galena  Resident 

Modeled  concentrations 

Modeled  concentrations 

Modeled  concentrations 

Modeled  concentrations 

-Old  Town 

in  groundwater  (B)  at 
closest  downgradient 
receptor  in  Old  Town 
Galena. 

in  groundwater  (B)  at 
closest  downgradient 
receptor  in  Old  Town 
Galena. 

of  vapor  phase 
chemicals  (C)  in  the  air 
of  a  shower  stall. 

in  fruits  and  vegetables 
(D)  grown  in  gardens 
located  in  Old  Town 
Galena. 

Exposure  Media 


Remedial  Investigation  Data: 

(A)  Measured  concentrations  in  shallow  groundwater  at  the  CTDSA  site  represented  by  the  95%  UCL,  or  the  maximum  detected 
concentration  if  lower,  in  groimdwater  at  the  two  wells  located  at  the  CTDSA. 

Transport  and  Fate  Modeling: 

(B)  Estimated  concentrations  in  shallow  groundwater  at  Old  Town  Galena  based  on  measured  concentrations  in  the  groundwater  at 
the  CTDSA  site  (A)  and  modeling  to  the  closest  downgradient  location  in  Old  Town  Galena. 

(C)  Estimated  concentrations  of  vapor-phase  chemicals  in  the  air  of  a  shower  stall,  assuming  use  of  shallow  groundwater  (B)  as  tap 
water. 

(D)  Estimated  concentrations  in  fruits  and  vegetables  grown  in  home  gardens  in  Old  Town  Galena,  assuming  that  groundwater  (B) 
provides  the  sole  source  of  water  for  the  plants,  either  through  irrigation  or  subirrigation, 

NA  =  Not  applicable. 
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TCE  are  provisional  values  recommended  by  the 
Superfimd  Health  Risk  Technical  Support  Center 
(footnoted  EPA-ECAO  in  the  USEPA  Region  III 
RBC  table,  USEPA,  1995b).  The  provisional 
RfD  and  slope  factor  were  converted  to  an  RfC 
and  inhalation  unit  risk  value  for  use  in  the  risk 
calculations.  The  oral  slope  factor  for  TCE  has 
been  withdrawn  from  IRIS  and  HEAST,  but  is 
used  to  evaluate  oral  exposures  to  this  chemical 
because  no  other  value  is  available. 

Toxicity  values  were  not  available  for 
four  COPCs  at  the  CTDSA.  These  include  lead, 
benzo(g,h,i)perylene,  2-methylnaphthalene,  and 
phenanthrene.  Lead  was  initially  screened  using 
the  USEPA-recommended  screening  level  (400 
mg/kg)  for  lead  in  soil  for  residential  land  use 
(USEPA,  1994d)  and  the  drinking  water  action 
level  for  lead  (USEPA,  1994a),  and  if  necessary, 
evaluated  using  the  USEPA  lEUBK  model  for 
lead  in  children  (USEPA,  1994b).  Available 
health  effects  information  for  these  COPCs  is 
included  in  Appendix  G  (Volume  3),  and  the 
impact  of  the  lack  of  toxicity  values  for  these 
COPCs  is  discussed  as  an  uncertainty  in  Section 
3.3.5. 

Dermal  toxicity  values  are  not  listed  in 
Table  3-11.  Because  of  the  high  level  of  uncer¬ 
tainty  associated  with  adjusting  oral  toxicity 
values  (which  are  generally  based  on  adminis¬ 
tered  dose)  to  evaluate  dermal  exposure  (which 
is  calculated  as  an  absorbed  dose),  unadjusted 
oral  values  were  used  to  quantify  dermal  path¬ 
way  risks.  Dermal  absorption  factors  used  to 
quantify  dermal  exposures  are  listed  in  Table  3- 
11.  Default  values  of  1%  for  inorganic  analytes 
and  10%  for  organic  anal)des  were  used.  PNAs 
were  not  evaluated  for  dermal  exposure  (see 
discussion  in  Section  3.1.4  of  Volume  1). 

Appendix  G  of  Volume  1  contains 
toxicological  profiles  for  all  of  the  human  health 
COPCs  at  the  CTDSA,  except  antimony.  Ap¬ 
pendix  41  of  this  volume  contains  a  toxicological 
profile  for  antimony. 
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3.3.4  Risk  Characterization 

Carcinogenic  risk  and  noncancer  His 
were  estimated  for  each  exposure  scenario  ac¬ 
cording  to  procedures  outlined  in  Section  3  of 
Volume  1.  The  carcinogenic  risk  and 
noncarcinogenic  risk  estimates  are  presented  in 
Appendix  4J  of  this  volume. 

Carcinogenic  Effects 

For  each  potentially  carcinogenic  COPC, 
the  incremental  probability  that  an  individual 
will  develop  cancer  over  a  lifetime  was  estimated 
from  projected  intake  levels  and  the  cancer  slope 
factor  or  the  inhalation  unit  risk.  The  USEPA 
Superfund  site  remediation  goal  set  forth  in  the 
NCP  designates  a  cancer  risk  of  10"^  (1  in 
10,000)  to  lO'®  (1  in  one  million).  This  range  is 
designed  to  be  protective  of  human  health  and  to 
provide  flexibility  for  consideration  of  other 
factors  in  risk  management  decisions.  A  cancer 
risk  of  1  in  one  million  is  considered  the  de 
minimis,  or  a  level  of  negligible  risk,  for  risk 
management  decisions.  A  cancer  risk  higher 
than  1  in  one  million  is  not  necessarily  consid¬ 
ered  unacceptable.  The  State  of  Alaska  plans  to 
use  a  cancer  risk  level  of  10'*  (1  in  100,000)  in 
making  risk  management  decisions  (USAF, 
1996b). 

Table  3-12  summarizes  the  cancer  risk 
estimates  for  each  exposure  scenario  at  the 
CTDSA.  Estimated  incremental  cancer  risks  for 
all  scenarios  are  below  1  in  one  million.  Esti¬ 
mated  risks  lower  than  1  in  one  million  are 
considered  "negligible"  and  do  not  warrant 
remedial  action. 

Risk  summary  tables  for  each  exposure 
scenario  are  provided  in  Appendix  4J  of  this 
volume.  The  tables  detail  the  cancer  risk  esti¬ 
mates  for  each  applicable  chemical  and  exposure 
pathway  and  show  the  percent  contribution  of 
each  chemical  and  pathway  to  the  total  estimated 
risk. 

Noncarcinogenic  Effects 

To  characterize  the  potential  noncancer 
effects  of  chemicals,  comparisons  were  made 
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^These  values  were  withdrawn  from  both  IRIS  and  HEAST.  However,  Region  III  recommends  using  these  values  in  deriving  RBCs  and  they  are  presented  in  the  Region  III  RBC  table 
dated  1/31/95. 
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Table  3-12 

Summaiy  of  Carcinogenic  Risks^  by  Exposure  Scenario  for  the 
Control  Tower  Drum  Storage  Area,  South 


Scenario 

CUld 

Adult 

Average 

Reasonable 

Maximum 

Average 

Reasonable 

Maximum 

Current  Scenarios  || 

Short-Term  On- 
Base  Resident 

NA 

NA 

8E-13 

9E-13 

Long-Term  On- 
Base  Resident 

8E-13 

lE-12 

lE-12 

4E-12 

Old  Town  Galena 
Resident 

lE-12 

2E-12 

5E-12 

2E-11 

New  Town  Galena 
Resident 

5E-14 

6E-14 

2E-13 

8E-13 

Short-Term  On- 
Base  Worker 

NA 

NA 

3E-08 

lE-07 

Long-Term  On- 
Base  Worker 

NA 

NA 

4E-07 

5E-07 

On-Base  Construc¬ 
tion  Worker 

NA 

NA 

7E-09 

6E-08 

1  Future  Scenarios  || 

Boarding  School 
Student  “ 

4E-13 

2E-12 

NA 

NA 

Old  Town  Galena 
Resident 

lE-07 

2E-07 

2E-07 

8E-07 

NOTE:  risk  estimates  printed  in  bold  type  equal  or  exceed  the  Superfund  site  remediation  threshold  of  10' 
*  (1  in  one  million)  for  carcinogens. 

^Carcinogenic  risk  is  expressed  as  a  unitless  probability  of  an  individual  developing  cancer. 

'’Age  15-18  (Grades  9-12)  for  the  average  case  and  age  6-19  (Grades  1-12,  plus  two  repeat  years)  for  the 
reasonable  maximum  case. 

NA  =  Not  Applicable 
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between  projected  intakes  of  COPCs  over  a 
specified  time  and  toxicity  values,  primarily  oral 
RfDs  and  inhalation  RfCs.  An  HQ,  which  is  the 
ratio  between  exposure  to  a  chemical  and  that 
chemical’s  toxicity  value,  was  calculated  for 
each  noncarcinogenic  COPC  and  exposure 
pathway.  Chemical-specific  HQs  were  then 
summed  for  each  COPC  and  each  pathway  of 
exposure  to  calculate  the  total  HI. 

The  HI  is  not  a  statistical  probability  of 
a  systemic  effect  occurring.  If  the  exposure 
level  exceeds  the  appropriate  toxicity  value  (i.e., 
the  HQ  is  greater  than  one),  there  may  be  cause 
for  concern.  The  Superfund  site  remediation 
goal  for  noncarcinogens  is  a  total  HI  of  1  for 
chemicals  with  similar  toxic  endpoints. 

Table  3-13  summarizes  the  noncancer 
hazard  estimates  for  each  exposure  scenario. 
The  His  for  the  residents  and  boarding  students 
(except  the  future  Old  Town  Galena  resident)  are 
0  because  none  of  the  COPCs  in  soils  are  known 
to  have  systemic  effects  by  the  inhalation  route 
and  inhalation  RfCs  are  not  available.  Inhalation 
of  dust  and  vapors  from  the  soils  is  the  only 
applicable  pathway  of  exposure  for  these  scenar¬ 
ios.  The  His  for  all  scenarios  are  below  the 
Superfund  site  remediation  goal  of  1  for 
noncarcinogens,  indicating  that  there  is  little 
cause  for  concern  about  noncarcinogenic  effects. 

Noncancer  risk  summary  tables  for  each 
exposure  scenario  are  provided  in  Appendix  4J 
of  this  volume.  The  tables  detail  the  noncancer 
hazard  estimates  for  each  applicable  chemical 
and  exposure  pathway  and  show  the  percent 
contribution  of  each  chemical  and  pathway  to  the 
total  estimated  HI. 

Effects  of  Exposure  to  Lead 

The  maximum  detected  concentration  of 
lead  at  the  CTDSA  is  77  mg/kg  in  the  surface 
soil.  Lead  is  not  a  COPC  in  groundwater.  The 
maximum  soil  concentration  is  well  below  the 
400  mg/kg  recommended  screening  level  for  lead 
in  residential  soil  (USEPA,  1994d),  which  was 
derived  using  the  lEUBK  lead  model  (USEPA, 


1994b).  Since  the  soil  concentrations  are  well 
below  the  soil  screening  level,  lead  was  not 
evaluated  further. 

Major  Factors  Driving  Estimated 
Risks 

Tables  3-14  and  3-15  present  a  risk 
characterization  summary  for  carcinogenic  risk 
estimates  and  noncarcinogenic  hazard  estimates, 
respectively.  For  each  scenario  the  tables  speci¬ 
fy  the  exposure  pathways  that  were  quantified, 
the  estimated  risks  for  each  case,  the  chemicals 
and  pathways  that  are  major  contributors  to  the 
estimated  risks,  and  the  primary  uncertainties 
associated  with  the  estimates.  At  the  CTDSA, 
there  are  no  chemicals  or  pathways  that  contrib¬ 
ute  a  cancer  risk  greater  than  1  in  one  million  or 
an  HI  greater  than  1 . 

3.3.5  Uncertainty  Assessment 

The  risk  characterization  results  are  not 
fully  probabilistic  estimates  of  risk  but  rather 
conditional  estimates  of  risk  that  should  be 
interpreted  in  light  of  the  considerable  number  of 
assumptions  required  to  quantify  exposure, 
intake,  and  dose-response.  Uncertainties  associ¬ 
ated  with  identification  of  COPCs,  the  exposure 
assessment,  and  the  toxicity  assessment  all 
contribute  to  the  level  of  confidence  that  can  be 
placed  in  the  risk  characterization  results. 

In  general,  risk  assessment  uncertainty 
was  addressed  in  the  BRA  by  the  following: 

1.  Incorporating  both  average  and  reason¬ 
able  maximum  values  for  input  parame¬ 
ters,  whenever  possible,  to  provide  a 
range  of  results  rather  than  a  single 
value; 

2.  Erring  on  the  side  of  conservatism  when 
defining  the  reasonable  maximum  case; 
and 

3.  Identifying  and  discussing  the  major 
sources  of  uncertainty  and  their  effect  on 
the  risk  estimates  so  that  the  results  can 
be  properly  interpreted. 
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Table  3-13 

Summary  of  Noncarcinogemc  Hazard  Indices^  by  Exposure  Scenario  for  the 
Control  Tower  Drum  Storage  Area,  South 


Scenario 

ChUd 

Adult 

Averse 

Reasonable 

Maximum 

Average 

Reasonable 

Maximum 

Current  Scenarios 

Short-Term  On- 
Base  Resident 

NA 

NA 

o'' 

0" 

Long-Term  On- 
Base  Resident 

0^ 

0*= 

0" 

0" 

Old  Town  Galena 
Resident 

0'= 

0'^ 

0" 

0" 

New  Town  Galena 
Resident 

0*= 

0*^ 

0" 

0" 

Short-Term  On- 
Base  Worker 

NA 

NA 

0.05 

0.06 

Long-Term  On- 
Base  Worker 

NA 

NA 

0.09 

0.09 

On-Base  Construc¬ 
tion  Worker 

NA 

NA 

0.08 

0.5 

1  Future  Scenarios 

Boarding  School 
Student'’ 

0^ 

0^ 

NA 

NA 

Old  Town  Galena 
Resident 

0.01 

0.02 

0.003 

0.006 

NOTE:  Hazard  indices  printed  in  bold  type  equal  or  exceed  the  Superfimd  site  remediation  goal  of  1  for 
noncarcinogens. 

^Noncarcinogenic  hazard  is  not  expressed  as  a  probability  of  an  adverse  effect  but  rather  a  comparison 
between  exposure  and  a  reference  dose  (hazard  index). 

^Age  15-18  (Grades  9-12)  for  the  average  case  and  age  6-19  (Grades  1-12,  plus  two  repeat  years)  for  the 
reasonable  maximum  case. 

^Noncancer  hazard  indices  are  0  because  none  of  the  COPCs  in  soils  are  known  to  have  adverse  effects  by 
the  inhalation  route.  The  only  applicable  pathway  of  exposure  is  inhalation  of  vapors  and  dust. 

NA  =  Not  Applicable 
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Table  3-16  summarizes  the  primary 
sources  of  uncertainty  specific  to  this  assessment 
and  the  likely  impact  on  risk  estimates. 

3.3.6  Conclusions  and  Recommendations 

The  CTDSA  does  not  pose  an  unaccept¬ 
able  health  risk  to  current  on-base  residents,  Old 
and  New  Town  Galena  residents,  workers  who 
spend  a  majority  of  the  workday  outside  in  the 
immediate  vicinity  of  the  CTDSA,  or  to  future 
boarding  school  students.  The  site  also  does  not 
pose  unacceptable  health  risk  to  future  Old  Town 
Galena  residents  who  may  use  the  shallow 
groundwater  for  drinking  water  if  and  when 
contaminants  in  the  groundwater  at  the  site 
migrate  to  Old  Town  Galena. 

On  the  basis  of  the  results  of  the  human 
health  assessment,  there  is  no  need  to  propose 
remedial  action  at  the  CTDSA. 

3.4  Ecological  Risk  Assessment  Results 

3.4.1  Site  Ecology 

Figure  3-3  shows  the  location  and  fea¬ 
tures  of  the  CTDSA,  including  topography.  The 
CTDSA  consists  primarily  of  industrial  develop¬ 
ment,  and  thus  ecological  features  are  limited. 
The  BLM  uses  the  eastern  portion  of  the  site  to 
park  aircraft  and  refueling  trucks.  Vehicle  traffic 
may  also  occur  at  other  parts  of  the  site,  and 
small  aircraft  may  taxi  through  this  area  as  well. 
A  portion  of  the  site  is  slated  to  be  paved  for  the 
expansion  of  the  tarmac  near  the  control  tower 
(Figure  3-3).  This  action  will  further  reduce 
habitat  quality.  The  CTDSA  is  mostly  grass  and 
gravel  with  a  few  stands  of  willow,  alder,  and 
spruce  at  the  north  edge  of  the  site.  Besides 
common  birds  such  as  robins  and  sparrows  that 
are  found  throughout  the  Galena  Airport,  wildlife 
has  not  been  noted  on  the  site.  Use  of  this  area 
by  fauna  is  marginal,  and  is  likely  to  be  limited 
to  the  common  birds  previously  mentioned. 
Owing  to  the  lack  of  accessible  habitat  and 
human  activities,  receptor  exposure  to  surface 
soil  at  the  CTDSA  was  not  evaluated.  Ground- 
water  located  beneath  the  site  that  might  migrate 
to  the  shoreline  of  the  Yiikon  River  was  evaluat¬ 


ed  for  aquatic  and  semiaquatic  receptors  (i.e., 
pike,  invertebrates,  and  spotted  sandpiper). 

3.4.2  Chemicals  of  Potential  Ecological  Con¬ 

cern 

The  results  of  the  RI  suggest  the  pres¬ 
ence  of  limited  areas  of  elevated  VOC  and  TPH 
concentrations.  These  data  are  consistent  with 
minor  surface  soil  contamination  from  small 
leaks  and  spills.  Aircraft  and  vehicle  traffic  are 
likely  to  be  sources  of  hydrocarbons  at  this  site. 
As  stated  above,  ecological  receptor  exposure  to 
soil  was  not  considered  because  of  lack  of 
habitat.  Thus,  there  were  no  COPECs  for  soil. 
A  groundwater  model  was  developed  to  estimate 
potential  migration  of  chemicals  to  the  Yukon 
River  (see  Appendix  4C).  Groundwater 
COPECs  for  the  CTDSA  are  presented  in  Table 
3-17  and  include  organochlorine  pesticides  and 
VOCs.  Section  3.2.2  in  Volume  1  details  the 
methods  of  COPEC  identification.  This  table 
includes  all  chemicals  in  the  groimdwater  with 
positive  results  greater  than  background  and 
blank  concentrations  that  were  not  eliminated  as 
essential  nutrients. 

3.4J  Exposure  Assessment 

Figure  3-4  shows  the  conceptual  model 
for  potential  receptors  and  exposure  pathways  at 
the  CTDSA.  The  area  provides  little  ecological 
habitat  because  of  industrial  development,  human 
activity,  and  lack  of  vegetation.  Transportation 
of  contaminants  to  the  Yukon  River  via  ground- 
water  was  the  only  exposure  pathway  evaluated. 
Ecological  receptors  evaluated  in  this  pathway 
were  the  northern  pike  in  the  Yukon  River  and 
invertebrates  and  the  spotted  sandpiper  at  the 
shoreline.  This  pathway  is  the  only  potential 
ecologically  significant  exposure  route  for  this 
site.  The  assessment  and  measurement  endpoints 
are  shown  in  Table  3-18. 

3.4.4  Effects  Assessment 

EQs  were  calculated  for  the  assessment 
endpoint  species  at  the  CTDSA.  The  results  of 
this  evaluation  are  presented  in  Table  3-19. 
Supporting  spreadsheets  are  presented  in  Appen¬ 
dix  4K. 
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Table  3-16 

Summary  of  the  Major  Uncertainties  Associated  with  the  Risk  Estimates 


Source  of  Uncertain^ 

hnpact  on  Risk  CharacterizatitUL 

1  Ch^icals  of  Potential  Concern 

Samples  representing  site  media 

Could  result  in  an  overestimate  or  underestimate  of  risks  if  the 
samples  do  not  adequately  represent  media  at  the  site.  However,  the 
number  and  location  of  samples  collected  at  the  CTDSA  were 
sufficient  to  identify  the  area  of  contamination  in  soils  and 
groundwater  and  assess  the  magnitude  and  extent  of  contamination. 
Surface  soils,  however,  were  defined  as  encompassing  the  top  two 
feet  of  soil.  Since  exposures  are  generally  limited  to  the  top  several 
inches,  inclusion  of  the  top  two  feet  probably  overestimates  risk  for 
surface  soil  pathways. 

Analytical  methods  used  to  test 
samples 

If  the  analytical  methods  used  do  not  apply  to  some  chemicals  that 
are  present  at  the  site,  risks  could  be  underestimated.  Since  a  full 
suite  of  analytical  methods  was  selected  to  test  for  chemicals  known 
or  suspected  to  be  present  at  the  site,  the  potential  for 
underestimation  is  reduced. 

Presence  of  pesticides 

Pesticides  detected  at  the  CTDSA  were  evaluated  in  the  same 
fashion  as  all  other  COPCs.  However,  the  pesticides  result  from 
widespread  application  for  insect  control  and  estimated  risks  from 
exposure  to  pesticides  are  not  attributable  to  the  CTDSA. 

Contamination  of  blanks 

Sporadic  presence  of  chemicals  in  blanks  samples  was  accounted  for 
in  blanks  comparison.  Blanks  data  do  not  indicate  extensive  field  or 
laboratory  contaminants. 

Tentatively  identified  compounds 

Tentatively  identified  compounds  were  not  reported  or  assessed. 

Most  such  chemicals  are  not  known  to  be  highly  toxic. 

Diesel  Range  Organics  and  Gasoline 
Range  Organics 

DRO  and  GRO  were  not  evaluated  in  the  risk  assessment  as  groups 
of  chemicals.  The  assessment  addresses  individual  chemicals  only 
that  were  speciated  by  chemical  analysis,  which  includes  many 
constituent  compounds  of  DRO  and  GRO.  However,  some 
constituent  compounds  were  not  on  the  target  analyte  list.  The 
majority  of  the  risk  associated  with  exposure  to  DRO  and  GRO  is 
probably  accoimted  for  in  an  assessment  of  individual  chemicals. 

Detection  Limit  Adequacy 

The  minimum  detection  limit  for  a  few  analytes  in  groundwater  that 
were  eliminated  as  COPC  (because  they  were  not  detected)  exceeds 
the  USEPA  Region  III  tap  water  RBCs.  These  include  several 

PNAs,  PCBs,  SVOCs,  and  VOCs.  The  same  is  not  true  for 
analytes  in  the  soil  (when  compared  to  Region  III  residential  soil 
ingestion  RBCs).  If  these  analytes  are  in  fact  present  and  were 
contributed  to  the  groimdwater  by  site-related  activities,  the 
estimated  risks  for  this  site  may  be  underestimated.  However,  since 
1993  and  later  sampling  events  reported  uncensored  data  (where  an 

ND  is  reported  only  if  there  is  no  instrument  response),  the  impact 
on  the  risk  estimates  is  minimized. 
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Table  3-16 
(Continued) 


Source  of  Unc«iainiy 

Lnpact  on  Risk  Characterization  || 

II  £xtK)Sare  Assessment 

Use  of  current  measured 
concentrations  to  represent  current 
and  future  concentrations  in  the 
exposure  media 

Because  concentrations  of  chemicals  in  the  soils  and  groundwater  at 
the  CTDSA  may  decrease  over  time  as  the  chemicals  migratp. 
and/or  degrade,  risks  estimates  for  the  current  scenarios  do  not 
necessarily  represent  risks  that  will  occur  in  the  future. 

Inclusion  of  groimdwater  pathways 

Most  Old  Town  Galena  residents  have  their  drinking  water  trucked 
in  from  the  New  Town  area;  however,  there  are  at  least  seven  wells 
still  in  use  in  the  Old  Town  area  (USAF,  1995b).  Use  of  the 
shallow  groundwater  for  tap  water,  therefore,  cannot  be  ruled  out. 
Risks  associated  with  use  of  the  shallow  groundwater  do  not  apply 
to  residents  who  use  other  sources  of  water  for  domestic  purposes. 

Groundwater  modeling 

Results  of  groundwater  modeling  are  indicative  of  worst-case 
concentrations  that  might  reach  Old  Town  Galena  and  the  Yukon 
River.  Impacts  are  likely  overestimated  for  the  groundwater 
pathways. 

Estimation  of  plant  uptake  of 

COPCs  from  groundwater 

Models  to  estimate  plant  uptake  of  chemicals  are  extremely 
simplified  and  could  lead  to  an  over-  or  underestimate  of  COPC 
concentrations  in  fruits  and  vegetables.  Since  the  shallow 
groundwater  is  assumed  to  provide  100%  of  the  plants’  water 
requirements,  either  through  irrigation  or  subirrigation,  the 
concentrations  in  fruits  and  vegetables  are  probably  overestimated. 

Access  to  site 

Access  to  the  CTDSA  is  open.  On-base  residents  and  Galena 
residents  are  not  restricted  from  walking  on  the  site.  Exposure  of  a 
roaming  resident  was  not  quantified  (see  discussion  in  Section  3  of 
Volume  1).  If  a  resident  spends  a  significant  amount  of  time  in  the 
CTDSA  area,  estimated  risks  for  that  resident  may  be 
underestimated. 

Tarmac  expansion 

The  planned  tarmac  expansion  will  reduce  the  size  of  the  area  that 
is  available  for  direct  human  exposures.  Therefore,  risks  that  were 
quantified  assuming  exposure  to  the  entire  area  are  probably 
overestimated. 

Exposure  parameter  estimation 

The  standard  assumptions  regarding  body  weight,  period  exposed, 
life  expectancy,  and  population  characteristics  may  not  be 
representative  of  any  actual  exposure  situation.  Some  assumptions 
may  underestimate  risks,  but  most  probably  overestimate  risk.  In 
some  cases,  nonstandard  assumptions  were  used  for  site-specific 
reasons,  such  as  the  reasonable  maximum  exposure  duration  of  70 
years  for  Galena  residents.  The  use  of  a  14-year  exposure  duration 
for  the  boarding  school  student  overstates  the  likely  duration  of 
residence  for  most  students. 
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Table  3-16 
(Continued) 


Source  of  Uncertain^ 

Impact  on  Risk  Characterization  j 

1  Toxicity  Assessment 

Absence  of  toxicity  values  for  some 
chemicals  detected  at  the  site 

Lack  of  toxicity  values  may  result  in  underestimation  of  risk; 
however,  most  chemicals  that  lack  toxicity  values  are  not  very  toxic 
or  carcinogenic.  Therefore,  the  degree  of  underestimation  is 
probably  low. 

Use  of  unverified  toxicity  values  for 
some  chemicals 

Could  result  in  an  overestimate  of  risk.  However,  chemicals  with 
unverified  toxicity  values  do  not  contribute  significantly  to  estimated 
risks  at  the  CTDSA. 

Bases  for  derivation  of  toxicity 
values 

Some  common  sources  of  uncertainty  in  toxicity  values  include  1) 
use  of  information  obtained  from  dose-response  studies  conducted  in 
laboratory  animals  to  predict  effects  that  are  likely  to  occur  in 
htimans;  2)  use  of  dose-response  information  from  effects  observed 
at  high  doses  to  predict  adverse  health  effects  that  may  occur  at  the 
low  levels  to  which  humans  are  likely  to  be  exposed  in  the 
environment;  3)  use  of  information  obtained  from  short-term 
exposure  studies  to  predict  health  effects  in  humans  exposed  on  a 
long-term  basis;  4)  use  of  toxicity  values  that  have  been  developed 
for  one  route  of  exposure  and  employing  it  under  a  different 
exposure  route;  and  5)  use  of  information  gathered  in  studies  using 
homogeneous  animal  populations  (inbred  strains)  or  health  human 
populations  (occupation^  exposures)  to  predict  the  effects  that  are 
likely  to  occur  in  the  general  human  population. 

Absence  of  dermal  toxicity  values 

Unadjusted  oral  toxicity  values  were  used  to  evaluate  dermal 
exposures.  Since  most  oral  values  are  based  on  administered  dose 
and  dermal  exposure  is  quantified  as  an  absorbed  dose,  risks  from 
dermal  exposure  might  be  underestimated.  PNAs  were  not 
evaluated  for  dermal  exposures  per  USEPA  guidance  (see 
discussion  in  Section  3  of  Volume  1).  PNAs  are  associated  with 
neoplasia  in  a  variety  of  mammalian  systems.  The  inability  to 
quantify  risks  from  dermal  exposure  to  PNAs  results  in  an 
underestimation  of  risks  for  the  dermal  pathway  for  PNAs. 

Possible  synergistic  or  antagonistic 
effects  of  exposure  to  multiple 
chemicals 

Unknown  impact  on  risk  estimates.  Chemical-  and  pathway-specific 
risk  and  hazard  quotients  are  summed  to  accoimt  for  possible 
additive  effects. 

1  lUsk  Charactmzation  j| 

Applicability  of  cancer  risk 
estimation  methodology  to 
subchronic  exposure  durations 

The  estimated  intake  for  cancer  risk  estimation  is  averaged  over  a 
70-year  period.  Exposure  to  higher  concentrations  of  potential 
carcinogens  for  a  short  duration  of  time  probably  does  not  have  the 
same  effect  as  exposure  to  lower  concentrations  over  a  long 
duration. 
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Figure  3-3.  Control  Tower  Drum  Storage  Area,  South 
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Table  3-17 

Chemicals  of  Potential  Ek;ological  Concern  in  Discharged  Groundwater  from  the  CTDSA 


Chemical 

Pesticides 

4,4’-DDE 

Endosulfan  I 

Aldrin 

gamma-BHC  (Lindane) 

beta-BHC 

Heptachlor 

Dieldrin 

Heptachlor  epoxide 

1  Volatiles 

1 ,2-Dichloroethane 

m&p-Xylene 

cis- 1 ,2-Dichloroethene 

trans-1 ,2-Dichloroethene 

Dibromomethane 

Trichloroethene 

Note:  No  other  media  evaluated  for  COPECs. 
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Table  3-18 

Assessment  and  Measurement  Endpoints  for  the  Evaluation  of  Surface  Water^ 
Contaminants  Originating  From  the  CTDSA 


Asserament  Endpoint 

Measurement  Endpoint 

Decrease  in  aquatic  invertebrate  productivity  and 
local  population  siuvivorship. 

AWQC  for  the  protection  of  aquatic  life.*’ 

Decrease  in  spotted  sandpiper  productivity  and 

LOAELs*’  with  effects  such  as  decreased  eggshell 

survivorship. 

thickness  or  reduced  survival. 

Decrease  in  local  northern  pike  productivity  and 

LOAELs*’  with  effects  such  as  decreased  gamete 

population  survivorship  in  the  Yukon  River. 

production,  growth  rate,  or  reduced  survival. 

®  Individual  surface  water  areas  include  where  shoreline  exist  part  of  the  year.  The  aquatic  ecosystem  is 
the  Yukon  River.  Modeled  groundwater  data  that  migrated  from  the  site  to  the  shoreline  and  Yukon  River 
was  used. 

^  If  AWQCs  are  imavailable  (including  AWQC-recommended  LOAELs),  LC50  values  were  used. 

^  If  LOAELs  are  unavailable,  LC50  values  were  used. 
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Table  3-19 

Summaiy  of  Aquatic  and  Semiaquatic  EQs 
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3.4.5  Ecological  Risk  Characterization 
Table  3-20  lists  the  EQ  values  greater 

than  1  for  the  aquatic  and  semiaquatic  species. 
This  table  also  provides  the  order  of  magnitude 
of  the  EQ  results.  Table  3-21  lists  the  percent 
contribution  to  the  spotted  sandpiper  EQ  from 
water  and  invertebrates. 

3.4.6  Uncertainty  Assessment 
Uncertainty  occurs  in  almost  every  step 

of  the  ERA  process.  As  stated  previously, 
uncertainty  is  often  addressed  by  making  inten¬ 
tionally  biased  (health  conservative)  assumptions 
so  that  impacts  will  not  be  underestimated. 
Individual  assumptions  are  therefore  conserva¬ 
tive,  but  because  of  compounded  bias  the  calcu¬ 
lated  EQs  are  biased  higher  than  any  individual 
assumption.  Table  3-9  in  Volume  1,  Section  3 
lists  the  uncertainties  associated  with  the  ERA. 
Table  3-22  lists  the  uncertainties  associated  with 
the  ERA  conducted  for  the  CTDSA. 

3.4.7  Conclusions  and  Recommendations 

Aquatic  (surface  water  -*■  pike) 

This  exposing  pathway  considered 
groundwater  beneath  the  CTDSA  that  potentially 
could  migrate  to  the  Yukon  River,  where  expo¬ 
sure  to  the  northern  pike  potentially  could  occur. 
None  of  the  COPECs  evaluated  in  this  assess¬ 
ment  showed  an  EQ  above  1  for  the  northern 
pike.  AWQC  were  used  as  the  measurement 
endpoints  when  they  existed.  AWQC  are  highly 
conservative,  since  they  are  designed  to  protect 
most  aquatic  species. 

Semiaquatic  (surface  water  -*  aquatic 
invertebrate  -*  spotted  sandpiper) 

This  exposure  pathway  used  modeled 
concentrations  of  contaminants  in  groundwater 
discharging  to  the  surface  at  the  Yukon  River 
shoreline.  No  dilution  or  volatility  factors  were 
applied  to  the  discharged  concentrations.  An  EQ 
greater  than  1  for  4,4’-DDE  was  noted  for  the 
spotted  sandpiper  and  is  shown  in  Table  3-20. 
This  EQ  indicates  possible  risk  to  the  spotted 
sandpiper.  There  were  no  COPECs  noted  to 
have  EQs  above  1  for  the  aquatic  invertebrate. 


Spotted  Sandpiper 
The  EQ  in  the  spotted  sandpiper  for 
DDE  was  6.03.  EQs  did  not  exceed  1  for  the 
aquatic  invertebrates  or  the  northern  pike. 
AWQC  were  used  as  the  TBs  and  are  highly 
conservative,  since  AWQC  are  designed  to  be 
protective  of  most  aquatic  life.  NOAEL  values 
obtained  for  the  heron  were  used  to  assess 
impacts  to  the  spotted  sandpiper.  DDT  and  its 
metabolites  (DDE  and  DDD)  are  organochlorine 
pesticides  that  are  recalcitrant  and  lipophilic 
compounds  that  can  enter  the  food  chain  easily 
and  progressively  biomagnify  to  organisms  at  the 
top  of  the  food  chain  such  as  fish-eating  birds. 
Because  of  the  extensive  past  use  of  DDT  world¬ 
wide,  and  the  persistence  of  the  compounds, 
these  materials  are  virtually  ubiquitous  and  are 
continually  being  transformed  and  redistributed 
in  the  environment.  A  steady-state  BCF  of 
12,000  for  rainbow  trout  was  applied  to  estimate 
the  concentration  in  the  aquatic  invertebrate  as 
the  food  for  the  spotted  sandpiper.  This  value  is 
based  on  ingestion  of  fish  lower  on  the  food 
chain  and  exposure  to  the  surrounding  media 
(i.e.,  water  and  sediment)  (ATDSR,  1994). 
Table  3-21  indicates  that  99%  of  the  EQ  contri¬ 
bution  was  from  invertebrate  ingestion  and  only 
1%  was  from  ingestion  of  water. 
Organochlorine  pesticides  such  as  DDT  were 
used  extensively  at  the  Galena  Airport  for  insect 
control.  The  CTDSA  does  not  represent  a 
unique  source  for  DDT  and  its  metabolites. 

In  summary,  constituents  were  evaluated 
for  their  aquatic  toxicity,  and  chemical  and 
physical  effects  in  an  aquatic  system  (i.e.,  the 
Yukon  River)  if  their  calculated  EQ  exceeded  1 
for  the  assessment  endpoint  species.  For  the 
northern  pike  and  aquatic  invertebrate,  it  was 
determined  that  there  was  not  significant  poten¬ 
tial  for  risk  from  the  CTDSA  groundwater 
discharge.  AWQC  were  used  as  the  measure¬ 
ment  endpoints  when  they  existed.  AWQC  are 
highly  conservative,  since  they  are  designed  to 
protect  most  aquatic  life.  Organochlorine  insec¬ 
ticides  could  possibly  affect  the  spotted  sandpip¬ 
er  population  adversely.  Organochlorine  insecti¬ 
cides  such  as  DDT  historically  were  used  over 
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Table  3-20 

EQ  Value  Greater  than  1  for  Aquatic  and  Semiaquatic  Species  at  the  CTDSA 


Chemical 

EQ>  1 

EQ>10 

4,4’-DDE 

Spotted  Sandpiper 

Table  3-21 

Percent  Contribution  to  the  Spotted  Sandpiper  EQ  from  Water 
and  Invertebrate  Intake 


Chemical 

EQ 

%  EQ  Water 

%  EQ  Ihvatdbrate 

4,4’-DDE 

6.03 

0.9 

99 
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Table  3-22 

Uncertainties  of  ERA  at  the  CTDSA 


1  Parameter 

1  Assumption 

Uncertainty 

1  Pathway;  Surfece  Water— >  Pike  ;  f 

Groundwater  migra¬ 
tion 

Groundwater  beneath  the  POL 
migrates  and  is  discharged  to  the 
Yukon  River  where  exposure  to 
the  pike  occurs. 

Concentrations  were  modeled  from  the  POL  to 
the  shoreline  with  no  co-mingling  or  inter¬ 
ferences.  The  magnitude  of  flie  uncertainty 
would  be  low,  bias  neutral. 

Groundwater  modeling  accurately 
estimated  the  concentration  of 
COPECs  in  the  Yukon  River. 

Due  to  restricted  dilution  (5  ft.  from  shore¬ 
line)  actual  concentrations  that  pike  are  ex¬ 
posed  to  are  probably  over-estimated.  Con¬ 
centrations  may  be  higher  or  lower.  Magni¬ 
tude  of  uncertainty  would  be  low-high,  bias 
high. 

Assessment  endpoint 
species  -  Pike 

Pike  are  present  in  the  Yukon 

River  near  Galena  all  year. 

Pike  are  present  in  the  general  area,  but  may 
not  be  near  Galena  all  year.  The  ERA  as¬ 
sumption  is  conservative,  uncertainty  would  be 
low,  bias  high. 

Pathway:  Surface  water  fovertehrates  Spotted  Sandpiper  || 

Groundwater  migra¬ 
tion 

Groundwater  modeling  accurately 
estimated  the  concentration  along 
the  mudflats/shoreline 

No  dilution,  volatility  factors  or  attenuation 
was  applied  to  these  concentrations.  Actual 
exposure  concentrations  are  likely  much  lower 
than  predicted.  The  magnitude  of  uncertainty 
would  be  low,  bias  high. 

Exposure  concentra¬ 
tion  and  time 

Invertebrates  and  sandpiper  are 
exposed  to  the  estimated  concen¬ 
trations  at  the  mudflats  during 
entire  time  species  are  on  site. 

Invertebrates  may  remain  in  a  small  geo¬ 
graphic  area  and  could  be  exposed  to  dis¬ 
charging  groundwater  continually;  however, 
the  spotted  sandpiper  is  mobile  and  this  as¬ 
sumption  is  highly  conservative.  The  magni¬ 
tude  of  imcertainty  is  low,  bias  high. 

The  spotted  sandpiper’s  water 
intake  is  100%  from  the  discharg¬ 
ing  groundwater. 

The  spotted  sandpiper  travels  along  the  shore¬ 
lines  searching  for  food.  To  assume  that 

100%  of  water  intake  is  from  discharging 
groundwater  is  highly  conservative.  The 
magnitude  of  uncertainty  is  low,  bias  high. 

Bioavailability  of 
COPECs 

All  COPECs  were  assumed  to  be 
100%  bioavailable. 

Bioavailability  changes  as  physical  conditions 
such  as  pH  or  %  carbon  changes.  This  as¬ 
sumption  is  conservative.  The  magnitude 
would  be  low-high,,  bias  high. 

Bioconcentration 

factors 

Bioconcentration  factors  (BCF) 
were  applied  to  estimated  inverte¬ 
brate  tissue  concentrations  of 
COPECs. 

BCFs  can  vary  depending  on  conditions  of  the 
study  that  determined  the  BCF.  Applied  to 
this  ERA,  they  may  over  or  underestimate 
tissue  concentrations.  Magnitude  of  uncer¬ 
tainty  is  low-high,  bias  neutral. 
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the  entire  Airport  for  insect  control,  and  the  designed  to  be  protective  of  most  aquatic  life. 

CTDSA  does  not  represent  a  unique  area  of  NOAEL  values  in  birds  were  used  to  assess 

contamination.  AWQC  were  used  as  the  TBs  impacts  to  the  spotted  sandpiper, 

and  are  highly  conservative,  since  they  are 
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Section  4 

COMBINED  IMPACTS 

The  Southeast  Runway  Fuel  Spill  site 
and  the  CTDSA  are  located  about  1600  ft  apart 
in  the  central  area  of  the  airport.  The  POL 
Tank  Farm  and  the  West  Unit  (evaluated  in 
Volume  1)  are  located  adjacent  to  each  other  on 
the  west  side  of  the  installation.  The  FPTA 
(also  evaluated  in  Volume  1)  is  less  than  two 
miles  away  on  the  east  side  of  the  installation. 
Additive  impacts  of  all  five  sites  are  considered 
in  Section  4. 1  for  the  human  health  assessment 
and  in  Section  4.2  for  the  ecological  assessment. 

4.1  Human  Health  Assessment 

For  the  human  health  assessment,  com¬ 
bined  impacts  of  individual  exposure  scenarios 
and  individual  sites  are  evaluated. 

4.1.1  Exposure  Scenario  Combinations 
Combinations  of  exposure  pathways 

make  up  a  defined  exposure  scenario.  It  is 
sometimes  possible  that  one  individual  can  be 
exposed  to  site-related  contaminants  by  the 
pathways  represented  in  more  than  one  exposure 
scenario.  Exposure  scenario  combinations  that 
are  possible  and  were  addressed  include  the 
following: 

1.  Child  and  adult  Galena  resident  (to 
represent  an  individual  who  is  bom  in 
Galena  and  continues  to  live  there 
through  adulthood); 

2.  On-base  resident  and  on-base  worker  (to 
represent  an  individual  who  lives  and 
works  on  base);  and 

3.  Constmction  workers  at  individual  sites 
(to  represent  constmction  workers  who 
work  at  more  than  one  site  during  dif¬ 
ferent  time  periods). 


Child  and  Adult  Galena  Resident 
If  the  child  scenario  is  added  to  the  adult 
scenario  for  Galena  residents,  the  average  case 
represents  an  individual  bom  in  Galena  who 
resides  there  for  31  years  (6  -1-  25  years)  and  the 
reasonable  maximum  case  represents  a  76  year 
exposure  duration  (6  +  70  years).  Combined 
child  plus  adult  scenario  cancer  risk  estimates 
for  current  Old  Town  Galena  residents  are  as 
follows: 


Average 

Reasonable 

Maximum 

FPTA 

7E-10 

2E-09 

POL  Tank  Farm 

6E-08 

2E-07 

West  Unit 

lE-08 

3E-08 

Southeast  Runway 

8E-06 

4E-05 

CTDSA 

7E-12 

2E-11 

These  risk 

estimates  are 

well  below 

levels  of  concern,  except  for  the  Southeast 
Runway  Fuel  Spill  site  estimates.  Although  the 
combined  risk  estimates  at  this  site  exceed  1  in 
one  million,  they  are  not  substantially  higher 
than  those  already  reported  for  child  and  adult 
residents  individually  and  do  not  alter  conclu¬ 
sions  based  on  the  individual  results.  Combined 
noncancer  His  are  well  below  levels  of  concern 
at  all  sites.  Combined  risk  estimates  for  New 
Town  Galena  residents  are  lower  than  those  for 
Old  Town  Galena. 

Evaluation  of  the  Southeast  Runway  Fuel 
Spill  site  and  the  CTDSA  also  involved  quantify¬ 
ing  risks  for  future  Old  Town  Galena  residents, 
assuming  migration  of  contaminants  in  the 
groimdwater  to  locations  in  Old  Town  Galena 
and  use  of  the  shallow  groundwater  as  tap  water. 
Combined  child  plus  adult  scenario  cancer  risk 
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estimates  for  future  Old  Town  Galena  residents 
are  as  follows: 

Reasonable 
Average  Maximum 

Southeast  Runway  5E-05  2E-04 

CTDSA  3E-07  lE-06 

These  risk  estimates  are  not  substantially 
higher  (within  same  order  of  magnitude)  than 
those  already  reported  for  child  and  adult  resi¬ 
dents  individually  and  do  not  alter  conclusions 
based  on  the  individual  results. 

On-Base  Resident  and  On-Base  Work¬ 
er— It  is  likely  that  many  on-base  residents  also 
work  on  base.  Adding  the  risks  estimated  for 
the  on-base  resident  to  that  estimated  for  the  on- 
base  worker  will  overstate  the  risks  for  the 
resident  who  works  on  base  because  it  is  as¬ 
sumed  that  the  resident  is  exposed  for  24 
hours/day  to  contaminants  in  the  air  medium  at 
the  location  of  the  residences.  However,  be¬ 
cause  the  estimated  risks  for  the  long-term  on- 
base  resident  are  either  0  or  several  orders  of 
magnitude  lower  than  the  estimated  risks  for  the 
long-term  on-base  worker  at  all  five  sites,  com¬ 
bined  risk  estimates  are  the  same  as  the  estimat¬ 
ed  risks  for  the  worker. 

Construction  Workers — Combined 
cancer  risk  estimates  for  a  construction  worker 
who  works  at  each  of  the  five  sites  during 
different  time  periods  total  7E-05  for  the  average 
case  (which  assumes  a  three-month  construction 
project  at  each  site)  and  lE-04  for  the  reasonable 
maximum  case  (which  assumes  a  six-month  con¬ 
struction  project  at  each  site).  Estimated  cancer 
risks  for  the  construction  worker  at  the  FPTA, 
the  West  Unit,  the  Southeast  Runway  Fuel  Spill 
site,  and  the  CTDSA  are  at  least  an  order  of 
magnitude  lower  than  those  estimated  at  the  POL 
Tank  Farm;  therefore,  the  combined  risks  are 


essentially  the  same  as  the  POL  Tank  Farm 
estimates.  Combined  noncancer  Efis  do  not 
exceed  1. 

4.1.2  Site  Combinations 

Media  that  might  receive  contributions 
of  contaminants  from  the  different  sites  at  the 
same  location  include  ambient  air,  groundwater, 
and  surface  water  in  the  Yukon  River. 

Ambient  Air — Each  of  the  five  sites 
contributes  volatile  and  dust  emissions  to  the  air 
that  were  modeled  to  residential  and  boarding 
school  student  receptor  locations.  Risk  estimates 
for  the  individual  sites  considered  only  the 
contribution  of  that  site.  Estimated  combined 
cancer  risks  from  inhaling  contaminants  in  the 
ambient  air  from  all  five  sites  are  as  follows: 

Reasonable 


Short-term  On-Base 

Average 

Maximum 

Resident  (adult) 
Long-term  On-Base 

5E-08 

lE-07 

Resident  (adult) 

Old  Town  Galena 

2E-07 

7E-07 

Resident  (adult) 

New  Town  Galena 

6E-08 

2E-07 

Resident  (adult) 
Boarding  School 

4E-09 

2E-08 

Student  (student) 

4E-07 

lE-06 

Combined  cancer  risks  for  the  air  path¬ 
way  remain  lower  than  1  in  one  nodllion  for  all 
residential  scenarios  and  was  equal  to  1  in  one 
million  in  the  reasonable  maximum  case  for  the 
boarding  school  student  scenario.  However,  this 
risk  estimate  is  based  almost  entirely  (98%)  on 
exposure  at  the  POL  Tank  Farm.  Combined 
His  for  the  air  pathway  for  all  scenarios  remain 
lower  than  1.  Air  pathway  estimates  for  the 
worker  scenarios  were  not  combined;  presum¬ 
ably  the  ambient  air  directly  above  a  site  is  more 
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heavily  affected  by  emissions  to  the  air  from  that 
site  than  it  is  by  emissions  from  a  more  distant 
site. 

Groundwater— Several  of  the  ground- 
water  contaminant  pltimes  from  source  areas 
within  the  West  Unit  have  commingled,  and 
groundwater  modeling  considered  the  contribu¬ 
tion  of  each  source  together  (e.g.,  groundwater 
at  the  Waste  Accumulation  Area  and  Power 
Plant  UST  No.  49).  However,  it  is  unlikely  that 
groundwater  plumes  from  the  FPTA,  the  POL 
Tank  Farm,  the  West  Unit,  the  Southeast  Run¬ 
way  Fuel  Spill  site,  and  the  CTDSA  will  com¬ 
mingle  to  any  great  extent  before  discharging  to 
the  Yukon  River.  Commingling  of  groundwater 
plumes  from  the  West  Unit  and  POL  Tank  Farm 
might  occur  but  it  is  unlikely  to  significantly 
increase  groundwater  concentrations  at  any  one 
location.  Even  if  the  plumes  do  commingle,  the 
implications  to  identified  receptors  are  minimal. 
There  are  no  existing  wells  in  areas 
downgradient  of  the  West  Unit  and  POL  Tank 
Farm,  nor  are  there  likely  to  be  wells  installed 
in  the  future  that  draw  from  the  shallow  groimd- 
water.  Therefore,  the  combined  impact  of  the 
five  sites  on  groundwater  quality  is  not  evaluat¬ 
ed. 

Surface  Water— Groundwater  that  flows 
under  each  of  the  sites  discharges  to  the  Yukon 
River.  It  is  possible  that  discharges  that  occur 
at  an  upstream  site  will  commingle  with  the 
discharges  from  other  sites.  The  modeling  that 
was  performed  takes  additive  impacts  into 
account.  Concentrations  that  are  predicted  in  the 
river  include  the  contribution  of  the  individual 
site  plus  the  contribution  of  upstream  sites  or 
source  areas.  For  example,  the  estimated  con¬ 
centrations  in  the  river  attributed  to  the  CTDSA 
actually  include  the  contributions  of  other  sites 
that  discharge  upstream  of  the  CTDSA,  such  as 
the  Southeast  Runway  Fuel  Spill  site  and  the 
FPTA.  Consequently,  additive  impacts  on  the 


surface  water  in  the  river  and  uptake  by  fish 
have  already  been  addressed. 

4.2  Ecological  Assessment 

Combined  impacts  for  ecological  recep¬ 
tors  may  occur  in  two  ways:  through  exposures 
to  a  receptor  by  more  than  one  pathway  (e.g., 
ingestion  of  soils  and  ingestion  of  food  items) 
and/or  through  exposures  of  a  receptor  to  con¬ 
taminants  at  more  than  one  IRP  site. 

4.2.1  Combined  Pathways 

Exposures  to  trophic  exposure  pathways 
are  evaluated  on  a  site-specific  basis  for  the 
FPTA,  POL  Tank  Farm,  and  the  West  Unit  in 
Sections  4.4,  5.4,  and  6.4,  respectively  (evaluat¬ 
ed  in  Volume  1).  Results  of  these  assessments 
are  summarized  here  and  exposure  from  multiple 
sites  is  also  detailed. 

FPTA— For  the  FPTA,  EQs  were  de¬ 
rived  that  considered  multiple  pathways  for  the 
kestrel  (ingestion  of  soil  and  savannah  spar¬ 
rows),  red  fox  (ingestion  of  soil  and  meadow 
voles),  meadow  vole  (ingestion  of  soil  and 
plants),  savannah  sparrow  (ingestion  of  soil  and 
invertebrates),  and  spotted  sandpiper  (ingestion 
of  water  and  invertebrates).  The  relative  contri¬ 
bution  of  each  pathway  for  each  species  is 
shown  in  Tables  4-25  and  4-26  (in  Volume  1). 
One  primary  pathway  of  exposure  was  consid¬ 
ered  for  terrestrial  plants  (exposure  to  soils), 
terrestrial  and  aquatic  invertebrates  (exposure  to 
soils  and  surface  waters,  respectively),  and  the 
northern  pike  (exposure  to  surface  water). 
Thus,  combining  pathways  was  applicable  for 
these  species. 

Risk  to  plants,  terrestrial  invertebrates, 
red  fox,  and  kestrel  were  determined  to  be 
minimal.  Through  evaluation  of  the  toxicity 
data  and  physical  properties  of  the  contaminants 
with  EQs  above  1  in  the  context  of  the  FPTA,  it 
was  determined  that  only  dioxin  and  fluorene 
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have  potential  for  risk  to  the  meadow  vole. 
Dioxin  had  an  EQ  in  the  possible  risk  range  (1 
<  EQ  <  10),  and  fluorene  had  an  EQ  in  the 
probable  risk  range  (EQ  >  10).  The  potential 
risk  from  dioxin  was  primarily  from  soil  inges¬ 
tion  (93.9%);  the  potential  risk  from  fluorene 
was  primarily  from  ingestion  of  food  (plants, 
85.9%).  After  consideration  of  toxic  and  physi¬ 
cal  properties  for  contaminants  with  EQs  above 
1  for  the  savannah  sparrow,  it  was  determined 
that  only  DDT,  its  breakdown  products,  and 
dioxin  showed  potential  for  risk.  DDT  and  its 
breakdown  products  were  in  the  probable  risk 
range,  and  dioxin  was  in  the  possible  risk  range. 
Potential  risk  from  all  of  these  chemicals  was 
primarily  from  consumption  of  food  (97.7% 
contribution  to  total  EQ  from  invertebrates). 

For  the  aquatic  and  semiaquatic  path¬ 
ways,  potential  risks  to  the  pike  were  minimal. 
Aquatic  invertebrates  were  evaluated  with 
AWQC  for  the  protection  of  most  aquatic  life, 
and  EQs  in  the  possible  risk  range  were  derived 
for  dieldrin,  heptachlor  epoxide,  and  lead.  An 
EQ  in  the  probable  risk  range  was  derived  for 
DDT.  For  the  spotted  sandpiper,  an  EQ  was 
derived  that  estimated  the  potential  for  risk  from 
exposure  to  contaminants  from  the  ingestion  of 
groundwater  discharged  at  the  Yukon  River 
mudflats  and  food  ingestion  pathways.  The 
percent  contribution  of  each  of  these  pathways  to 
this  EQ  is  presented  in  Table  4-25  of  Volume  1. 
DDT  exhibited  probable  risk  to  the  sandpiper 
with  99%  contribution  from  the  food  ingestion 
pathway.  Lead  exhibited  possible  risk  with 
72.3%  contribution  from  the  water  ingestion 
pathway. 

It  should  be  noted  that  pesticides  (DDT, 
dieldrin,  and  heptachlor)  were  historically  broad¬ 
cast  throughout  the  Airport  for  pest  control,  and 
therefore,  the  FPTA  does  not  represent  an 
isolated  area  of  high  concentrations. 


POL  Tank  Farm— Combined  pathways 
were  used  to  assess  risk  for  the  spotted  sandpip¬ 
er  from  potential  POL  Tank  Farm  groimdwater 
discharge  to  surface  waters  of  the  Yukon  River. 
The  relative  contributions  of  potential  risks  due 
to  water  ingestion  and  aquatic  invertebrate 
ingestion  are  presented  in  Table  5-22  of  Volume 
1.  Single  pathways  were  used  to  evaluate 
impacts  to  aquatic  invertebrates  and  the  northern 
pike  because  only  risk  from  exposure  to  groimd¬ 
water  discharge  was  considered  important. 

Toxic,  chemical,  and  physical  effects  in 
the  context  of  the  Yukon  River  for  those  chemi¬ 
cals  with  EQs  greater  than  1  were  evaluated  for 
all  assessment  endpoints.  For  the  northern  pike, 
no  significant  potential  for  risk  from  POL  Tank 
Farm  groundwater  discharge  was  determined. 
Chemicals  that  were  considered  to  pose  potential 
risk  to  aquatic  invertebrates  and  the  spotted 
sandpiper  were  DDT,  2-methylnaphthalene, 
lead,  and  thallium.  DDT,  2-methylnaphthalene, 
and  thallium  exhibited  EQs  in  the  probable  risk 
range,  whereas  the  EQ  for  lead  was  in  the 
possible  risk  range.  For  the  spotted  sandpiper, 
these  EQs  combined  effects  from  ingestion  of 
surface  waters  and  aquatic  invertebrates.  Table 
5-22  of  Volume  1  shows  that  potential  risks 
were  primarily  due  to  ingestion  of  invertebrates, 
except  for  thallium  and  lead  where  ingestion  of 
surface  water  was  the  primary  pathway. 

Organochlorine  pesticides  historically 
were  used  over  the  entire  Airport  for  insect 
control,  and  the  POL  Tank  Farm  does  not  repre¬ 
sent  a  unique  area  of  contamination.  Dilution 
and  adsorption  to  sediments  can  attenuate  the 
assessment  endpoint  species’  exposure  to  lead 
and  thallium.  On  the  basis  of  the  transient 
nature  of  the  mudflats  or  shoreline  as  an  ecosys¬ 
tem,  and  the  dilution  of  the  constituents  as  they 
enter  surface  water,  the  population  impacts  of 
groundwater  from  the  POL  Tank  Farm  at  the 
mudflats  is  minimal. 
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West  Unit— Combined  pathways  for  the 
West  Unit  were  used  to  assess  risk  for  the  Waste 
Accumulation  Area,  Million  Gallon  Hill,  Build¬ 
ing  1845,  and  JP-4  Fillstands  groundwater 
discharge  in^acts  to  the  spotted  sandpiper  at  the 
Yukon  River  mudflats.  The  contributions  to 
potential  risks  due  to  water  ingestion  and  aquatic 
invertebrate  ingestion  were  combined  in  the  EQ 
evaluation  (Table  6-26  in  Volume  1).  Single 
pathways  were  considered  for  assessment  of 
impacts  to  aquatic  invertebrates  and  the  northern 
pike  because  only  risk  from  exposure  to  groimd- 
water  discharge  was  considered  important  for 
evaluation. 

No  chemicals  were  found  to  pose  signifi¬ 
cant  risk  to  northern  pike  in  the  Yukon  River. 
After  consideration  of  toxic  and  physical  proper¬ 
ties  for  contaminants  with  EQs  above  1  (Table 
6-25  of  Volume  1),  only  dieldrin  for  aquatic 
invertebrates  and  DDT  for  both  invertebrates 
and  the  spotted  sandpiper  were  shown  to  have 
significant  potential  for  posing  risk  in  the  Yukon 
River  mudflats  from  groundwater  originating 
from  the  Waste  Accumulation  Area.  The  EQ 
for  dieldrin  was  in  the  possible  risk  category  and 
the  EQs  for  DDT  were  in  the  probable  risk 
category.  The  combined  impacts  of  water 
ingestion  and  invertebrate  ingestion  were  as¬ 
sessed  for  the  spotted  sandpiper.  Table  6-30  of 
Volume  1  shows  that  99%  of  the  potential  risk 
was  ft-om  ingestion  of  invertebrates.  This 
assessment  shows  potential  for  risk  to  these 
pesticides.  However,  the  pesticides  originating 
from  the  Waste  Accumulation  Area  do  not 
represent  high  concentrations  relative  to  the 
Galena  area  in  general  because  such  chemicals 
were  historically  applied  for  pest  control. 

Contaminants  shown  to  have  significant 
potential  for  risk  to  aquatic  invertebrates  and  the 
spotted  sandpiper  at  Million  Gallon  Hill  are 
DDT,  DDE,  and  DDD.  The  assessment  of 
potential  risk  for  these  chemicals  for  the  sand¬ 


piper  included  evaluation  of  ingestion  of  surface 
water  and  ingestion  of  aquatic  invertebrates. 
Table  6-30  of  Volume  1  shows  that  99%  of  the 
potential  risk  was  from  ingestion  of  inverte¬ 
brates.  Consideration  of  toxic  and  physical 
properties  for  other  Million  Gallon  Hill  contami¬ 
nants  with  EQs  above  1  (Table  6-25  of  Volume 
1)  indicates  that  these  chemicals  are  not  likely  to 
pose  significant  risk  to  assessment  endpoints  at 
the  Yukon  River  mudflats  or  shoreline. 

Organochlorine  pesticides  from  Bldg. 
1845  and  the  JP-4  Fillstands  groundwater  poten¬ 
tially  pose  significant  risk  to  aquatic  inverte¬ 
brates  and  the  spotted  sandpiper  at  the  Yukon 
River  mudflats.  For  the  aquatic  invertebrates, 
DDT,  DDE,  DDD,  aldrin,  dieldrin,  endrin 
aldehyde,  and  heptachlor  epoxide  are  pesticides 
with  EQs  above  1  for  groundwater  discharge 
firom  Bldg.  1845,  and  for  the  JP-4  Fillstands, 
DDT,  DDD,  aldrin,  and  endrin  aldehyde  are 
groundwater  discharge  chemicals  with  EQs 
above  1.  For  the  spotted  sandpiper,  DDD, 
DDE,  and  DDT,  are  pesticides  with  EQs  above 
1  for  groundwater  discharge  firom  Bldg.  1845, 
and  for  the  JP-4  Fillstands,  DDT,  DDD,  are 
groundwater  discharge  chemicals  with  EQs 
above  1.  The  assessment  of  potential  risk  for 
these  chemicals  for  the  sandpiper  included 
evaluation  of  ingestion  of  surface  water  and 
ingestion  of  aquatic  invertebrates.  Table  6-30  of 
Volume  1  shows  that  99%  of  the  potential  risk 
form  pesticides  was  from  ingestion  of  inverte¬ 
brates.  Consideration  of  toxic  and  physical 
properties  for  other  Million  Gallon  Hill  contami¬ 
nants  with  EQs  above  1  (Table  6-25  of  Volume 
1)  indicates  that  these  chemicals  are  not  likely  to 
pose  significant  risk  to  assessment  endpoints  at 
the  Yukon  River  mudflats. 

The  only  areas  of  the  West  Unit  with 
potential  for  terrestrial  impacts  (population 
survivorship  and  productivity)  were  the  Waste 
Accumulation  Area  and  Million  Gallon  Hill.  In 
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each  of  these  areas,  EQs  were  derived  that 
considered  multiple  pathways  for  the  kestrel 
(ingestion  of  soil,  water,  and  robins),  fox  (inges¬ 
tion  of  soil,  water,  and  meadow  voles),  meadow 
vole  (ingestion  of  soil,  water,  and  plants),  and 
robin  (ingestion  of  soil,  water,  and  inverte¬ 
brates).  The  relative  contribution  of  each  path¬ 
way  is  given  in  Table  6-28  of  Volume  1 .  One 
primary  pathway  of  exposure  was  considered  for 
terrestrial  plants  (exposure  to  soils)  and  terrestri¬ 
al  invertebrates  (exposure  to  soils). 

In  both  of  these  terrestrial  areas  of  the 
West  Unit,  EQs  for  DDD,  DDE,  and  DDT  were 
above  1  for  the  robin.  DDT  had  an  EQ  of  1.08 
in  the  kestrel  from  the  waste  accumulation  area, 
but  this  was  the  only  risk  determined  for  the 
kestrel,  an  upper  trophic  level  receptor.  Also  in 
the  Waste  Accumulation  Area,  an  EQ  of  10.4 
was  calculated  for  gamma-BHC  (Lindane)  in  the 
terrestrial  invertebrate. 

Southeast  Runway  Fuel  Spill 
Site— Similar  to  those  at  the  FPTA,  EQs  were 
derived  that  considered  multiple  pathways  for 
the  kestrel,  red  fox,  meadow  vole,  robin,  and 
spotted  sandpiper.  One  pathway  was  considered 
for  terrestrial  plants,  terrestrial  and  aquatic 
invertebrates,  and  the  northern  pike.  Combining 
exposure  pathways  was  applicable  for  all  of 
these  assessment  endpoint  species. 

Risk  to  terrestrial  invertebrates,  red  fox, 
and  kestrel  were  determined  to  be  minimal. 
Through  evaluation  of  the  toxicity  data  and 
physical  properties  of  the  contaminants  with  EQs 
above  1  in  the  context  of  the  Southeast  Runway 
Fuel  Spill  site,  it  was  determined  that  PNAs 
have  potential  for  risk  to  the  meadow  vole  and 
the  robin.  Additionally,  bis(2- 
ethylhexyl)phthalate  may  have  impacts  on  the 
robin  and  lead  may  have  potential  for  risk  to 
terrestrial  plants.  All  of  the  EQ  levels  for  the 
terrestrial  receptors  were  below  10,  with  the 


exception  of  benzo(b)fluoranthene,  which  had  an 
EQ  in  the  probable  range  (EQ  >  10)  in  the 
robin.  For  the  meadow  vole,  direct  ingestion  of 
soil  accoimted  for  50  to  78%  of  the  exposure  to 
PNAs,  whereas  robin  exposure  occurred  through 
ingestion  of  the  invertebrate  (78%).  Exposure 
of  the  robin  to  bis(2-ethylhexyl)phthalate  was 
almost  completely  due  to  ingestion  of  terrestrial 
invertebrates  (99%). 

For  the  aquatic  and  semiaquatic  path¬ 
ways,  potential  risks  to  the  pike  and  spotted 
sandpiper  were  minimal.  Aquatic  invertebrates 
and  the  northern  pike  were  evaluated  with 
AWQC  as  the  TB,  when  available.  AWQC  are 
protective  of  aquatic  life,  and  represent 
conservative  TBs.  EQs  in  the  probable  range 
were  derived  for  2-methylnaphthalene  and 
fluorene  in  the  aquatic  invertebrate. 

CTDSA— Combined  pathways  wereused 
to  assess  the  spotted  sandpiper  from  groimdwater 
discharge  to  surface  waters  of  the  Yukon  River. 
Single  impacts  were  used  to  evaluate  impacts  to 
aquatic  invertebrates  and  the  northern  pike 
because  only  risk  from  exposure  to  groundwater 
discharge  was  considered  important. 

Chemicals  with  EQ  values  greater  than 
1  were  reviewed  for  physical  and  chemical  fate 
in  the  environment  and  toxicity  in  fish,  freshwa¬ 
ter  aquatic  invertebrates,  and  birds.  After 
review  of  toxicity  and  environmental  fate,  only 
4,4’-DDE  in  the  spotted  sandpiper  was  shown  to 
have  potential  for  posing  risk  from  groundwater 
originating  from  the  CTDSA.  The  EQ  for  4,4’- 
DDE  was  calculated  to  be  in  the  possible  catego¬ 
ry  (i.e.,  1<  EQ  <10).  For  the  spotted  sand¬ 
piper,  an  EQ  was  derived  that  estimated  the 
potential  for  risk  from  exposure  to  contaminants 
from  the  ingestion  of  groundwater  discharged  to 
surface  water  at  the  shoreline  and  food  (i.e., 
aquatic  invertebrates).  The  aquatic  invertebrate, 
as  food  for  the  spotted  sandpiper,  contributed 
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99%  to  the  spotted  sandpiper  EQ.  It  should  be 
noted  that  organochlorine  insecticides  (DDT, 
dieldrin,  and  heptachlor)  were  historically  broad¬ 
cast  throughout  the  Galena  Airport  for  insect 
control,  and  therefore,  the  CTDSA  does  not 
represent  a  source  area  of  organochlorine  insec¬ 
ticides. 

4.2.2  Site  Combinations 

Sites  with  multiple  source  areas,  such  as 
the  Galena  Airport,  have  the  potential  for  recep¬ 
tor  exposure  to  more  than  one  source  area. 
Sections  4.4,  5.4,  and  6.4.4  of  Volume  1  esti¬ 
mate  the  potential  for  risk  to  assessment  end¬ 
points  at  the  FPTA,  POL  Tank  Farm,  and  the 
West  Unit,  respectively.  The  Southeast  Runway 
Fuel  Spill  site  and  the  CTDSA  are  presented  in 
Sections  2.4  and  3.4.  As  described  above,  risk 
due  to  combinations  of  pathways  has  been 
considered  in  these  estimates.  This  section 
estimates  the  potential  for  combined  risk  for 
receptor  exposure  to  multiple  sites. 

For  ecological  receptors,  the  primary 
factors  that  affect  exposure  to  multiple  source 
areas  are  home  range  (mobility)  and  habitat 
availability.  For  most  soil  and  sediment  inverte¬ 
brates  and  plants,  multiple  site  exposure  is 
precluded  due  to  relative  immobility.  Species 
with  relatively  small  home  ranges  are  less  likely 
to  encounter  multiple  sites  than  are  species  with 
large  home  ranges.  Moreover,  even  if  home 
range  size  makes  it  possible  for  encounters  of 
multiple  sites,  when  the  ^propriate  habitat  is 
not  available,  it  is  not  likely  that  multiple  expo¬ 
sures  will  occur.  The  potential  for  multiple 
exposures  was  evaluated  for  the  assessment 
endpoints  at  each  IRP  source  area  and  is  sunnna- 
rized  below. 

The  FPTA  is  approximately  1.5  miles 
from  the  terrestrial  ecological  areas  of  concern 
at  the  West  Unit  (Waste  Accumulation  Area  and 
Million  Gallon  Hill)  and  approximately  0.3 


miles  from  the  Southeast  Runway  Fuel  Spill  site. 
For  terrestrial  receptors,  all  species  except  the 
fox  and  the  kestrel  have  home  ranges  that  would 
preclude  frequent  encounters  with  both  the  West 
Unit  sites  and  the  FPTA;  however,  all  of  the 
mobile  terrestrial  receptors  could  frequent  the 
FPTA  and  the  Southeast  Runway  Fuel  Spill  site. 
The  kestrel  has  a  home  range  of  approximately 
499  acres  (Appendix  I,  Volume  3),  and  the 
home  range  for  the  fox  is  approximately  1771 
acres  (Appendix  I,  Volume  3).  Thus,  strictly 
evaluating  home  range  size  indicates  that  these 
species  easily  would  have  access  to  any  area  of 
the  Airport,  assuming  the  center  of  their  home 
range  was  within  the  Airport  or  near  the  Air¬ 
port. 

Available  habitat  for  these  two  species  is 
of  better  quality  at  the  FPTA  and  Southeast 
Runway  Fuel  Spill  site  than  at  the  West  Unit. 
The  FPTA  is  located  in  the  large  grasslands  that 
surround  the  eastern  runway  areas,  and  there  are 
areas  of  trees  and  shrubs  along  the  perimeter 
dike  to  the  north,  east,  and  south.  The  dike  area 
provides  cover,  nesting,  and  foraging  sites  for 
the  fox.  The  dike  provides  cover  and  nesting 
sites  for  the  kestrel.  The  grassland  areas  and 
edges  of  the  wooded  areas  are  good  foraging 
areas  for  both  species,  although  less  so  when  the 
grasses  are  mowed  frequently.  The  Southeast 
Runway  Fuel  Spill  site  is  primarily  vegetated 
with  grass;  however,  alders  and  willows  from 
along  the  slope  of  the  dike  providing  habitat  for 
perching  birds  which  are  commonly  noted. 
These  same  habitat  types  are  found  at  the  Waste 
Accumulation  Area,  but  Million  Gallon  Hill 
contains  only  wooded  slopes  and  cleared,  for¬ 
merly  wooded  areas  at  the  base  of  the  hill  that 
will  presumably  returned  to  wooded  areas  as 
taiga  wetland.  Thus,  Million  Gallon  Hill  offers 
little  habitat  for  the  kestrel  because  there  are  no 
open  vegetated  areas  (e.g.,  grasslands)  for 
foraging.  Overall,  the  abundance  of  habitat  is 
much  less  in  both  areas,  the  grassy  areas  of  the 
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Waste  Accumulation  Area  and  Southeast  Run¬ 
way  Fuel  Spill  site  are  mowed  frequently  reduc¬ 
ing  habitat  value,  and  the  degree  of  human 
disturbance  is  greater  at  the  West  Unit.  More¬ 
over,  it  is  important  to  note  for  the  fox  that 
there  is  higher  quality  habitat  outside  of  the 
Airport  in  undisturbed  areas,  thus  further  de¬ 
creasing  the  likelihood  of  combined  utilization  of 
the  source  areas.  For  the  kestrel,  utilization  of 
infrequently  mowed  grasslands  in  areas  of 
human  activity  is  common.  However,  the 
degree  of  human  activity  still  can  influence 
occurrence.  Habitat  available  outside  of  the 
airport  for  the  kestrel  is  not  as  abundant  as  for 
the  fox;  nevertheless,  there  are  many  open  fields 
and  woodland  edge  habitats  available,  further 
reducing  the  likelihood  of  combined  use  of  the 
source  areas. 

At  the  FPTA  and  Southeast  Runway 
Fuel  Spill  site,  there  were  no  EQ  values  indicat¬ 
ing  possible  risk  to  the  red  fox  or  the  kestrel. 
At  the  Waste  Accumulation  Area  and  Million 
Gallon  Hill,  there  was  no  potential  for  risk  to 
the  red  fox.  The  EQ  for  the  kestrel  at  the  Waste 
Acciunulation  Area  indicated  possible  risk. 
However,  as  explained  above,  the  habitat  at  the 
Waste  Accumulation  Area  is  of  less  quality  for 
the  kestrel  than  at  other  available  areas.  There¬ 
fore,  given  the  limited  acreage  of  fox  and  kestrel 
habitat  for  West  Unit  source  areas,  the  lack  of 
habitat  for  the  kestrel  at  Million  Gallon  Hill,  the 
higher  quality  habitats  at  the  FPTA  and  the 
Southeast  Runway  Fuel  Spill  site,  the  availability 
of  habitat  outside  of  the  Airport,  and  the  lack  of 
EQs  in  the  possible  risk  category,  it  is  unlikely 
that  there  is  a  significant  degree  of  combined 
risk  due  to  multiple  source  area  utilization  for 
these  assessment  endpoints. 

Combined  utilization  for  terrestrial 
assessment  endpoints  of  Million  Gallon  Hill  and 
the  Waste  Accumulation  Area  is  possible  for  the 
red  fox,  meadow  vole,  and  robin  because  the 


source  areas  are  adjacent  to  each  other,  and  the 
assessment  endpoint  home  range  sizes  would 
allow  contact  with  both  source  areas.  As  ex¬ 
plained  above,  the  kestrel  is  not  likely  to  occur 
at  Million  Gallon  Hill,  precluding  combined  site 
impacts.  No  EQs  were  in  the  possible  risk 
category  for  the  red  fox.  Combined  use  of  these 
sites  for  such  a  species  that  has  a  very  large 
home  range  is  likely  to  be  minimal  compared 
with  the  total  habitat,  thus  minimizing  the  poten¬ 
tial  for  combined  use  to  cause  potential  risk. 

For  the  meadow  vole,  EQs  indicated 
possible  risk  for  acenaphthene, 
benzo(a)anthracene,  benzo(a)flouranthene,  and 
benzo(g,h,i)perylene  at  Million  Gallon  Hill  and 
the  Southeast  Rvmway  Fuel  Spill  site.  All  of 
these  chemicals  also  showed  possible  risk, 
except  benzo(b)flouranthene,  at  the  Waste  Accu¬ 
mulation  Area.  As  explained  in  Section  6.4  of 
Volume  1  and  Section  2.4,  risk  to  voles  from 
PNAs  at  these  sites  in  minimal  due  to  the  rela¬ 
tively  low  concentrations  and  the  ability  of 
vertebrates  to  readily  metabolize  these  com¬ 
pounds.  It  is  not  likely  that  combined  use  of  the 
Waste  Accumulation  Area,  Million  Gallon  Hill, 
and  the  Southeast  Runway  Fuel  Spill  site  would 
appreciably  increase  the  potential  for  risk. 

Combined  site  impacts  to  robins  at  the 
Waste  Accumulation  Area  and  Million  Gallon 
Hill  are  possible  for  DDT,  DDE,  and  DDD, 
which  exhibited  EQs  above  1  for  both  sites. 
These  chemicals  were  applied  historically  in  the 
Galena  area  for  pest  control,  and  their  presence 
at  these  two  sites  does  not  rq)resent  areas  of 
elevated  concentrations. 

Multiple  site  exposure  for  aquatic  and 
semiaquatic  species  is  possible  for  those  species 
utilizing  multiple  groundwater  discharge  areas. 
Groundwater  discharge  to  surface  waters  of  the 
Yukon  River  were  modeled  for  the  FPTA,  POL 
Tank  Farm,  Waste  Accumulation  Area,  Million 
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Gallon  Hill,  JP-4  Fillstands,  Bldg.  1845, 
CTDSA,  and  the  Southeast  Runway  Fuel  Spill 
site.  Groundwater  discharge  for  the  FPTA  is 
approximately  1.5  miles  upstream  from  the 
discharge  points  for  the  remaining  sites  (Appen¬ 
dix  C,  Volume  3).  Potential  combined  site 
impacts  to  Yukon  River  aquatic  invertebrates  at 
the  discharge  points  are  not  likely.  Also,  it  is 
not  likely  that  potential  migration  of  contami¬ 
nants  at  the  discharge  points  would  significantly 
affect  invertebrates  downstream  because  of  the 
low  concentrations  at  the  discharge  points  and 
subsequent  dilution  that  would  occur  in  route 
down  stream. 

There  is  a  potential  for  combined  im¬ 
pacts  to  aquatic  invertebrates  from  groundwater 
discharging  to  the  Yukon  River 
mudflats/shoreline  because  the  discharge  points 
are  either  overlapping  or  adjacent  to  each  other 
and  comprise  a  high  quality  habitat  (Appendix 
C,  Volume  3).  After  consideration  of  toxic  and 
physical  properties  and  dilution  effects  of  the 
river  on  chemicals  with  EQs  greater  than  1,  it 
was  determined  that  organochlorine  pesticides 
were  the  primary  chemicals  that  may  pose  risk 
to  invertebrates  of  the  mudflats  (Section  6.4.7  of 
Volume  1).  Additive  concentrations  of  the 
discharging  groimdwater  from  various  source 
areas  were  not  evaluated  in  the  groimdwater 
model  (Appendix  C,  Volume  3). 

For  the  spotted  sandpiper,  utilization  of 
the  mudflats  at  the  FPTA  groundwater  discharge 
point  in  conjunction  with  the  discharge  points  of 
the  POL  Tank  Farm  and  the  West  Unit  areas  is 
likely  to  be  minimal  because  of  the  small  home 
range  size  of  the  sandpiper  (approximately  2.5 
acres).  Wading  bird  species  with  larger  home 
ranges  potentially  could  forage  in  both  areas. 


However,  the  abundance  of  other  wetland  and 
mudflat  habitat  in  the  area  reduces  probability  of 
combined  use  of  these  areas. 

There  is  a  significant  likelihood  of  use 
by  the  spotted  sandpiper  of  the  POL  Tank  Farm 
and  source  areas  of  the  West  Unit  groundwater 
discharge  points  (mudflats)  because  these  are 
either  overlapping  or  adjacent  to  each  other 
(Appendix  C,  Volume  3).  After  consideration 
of  toxic  and  physical  properties  and  dilution 
effects  of  the  river  on  chemicals  with  EQs  great¬ 
er  than  1,  it  was  determined  that  organochlorine 
pesticides  were  the  primary  chemicals  that  may 
pose  potential  risk  to  wading  birds  such  as 
sandpipers  at  the  mudflats  (Section  6.4.7  of 
Volume  1).  Additive  concentrations  of  the 
discharging  groundwater  to  the  same  vicinity 
were  not  considered  in  the  groundwater  model 
(Appendix  C,  Volume  3).  Thus,  the  effect  on 
potential  mudflat  concentrations  is  uncertain. 
The  abundance  of  locally  available  wetland 
habitat  for  foraging  would  reduce  the  magnitude 
of  a  potential  combined  use  effect. 

Combined  inqiacts  from  all  groundwater 
discharge  sources  is  possible  for  the  northern 
pike  because  individuals  of  this  species  can 
range  over  large  areas.  However,  the  only  EQ 
indicating  possible  risk  to  pike  was  the  EQ  for 
manganese.  It  was  determined  that  this  metal  is 
not  likely  to  pose  risk  because  of  dilution  effects 
and  the  fact  that  it  is  an  essential  metabolic 
element.  Thus,  given  that  all  other  EQs  were 
below  1  and  that  the  exposure  concentrations 
modeled  did  not  account  for  dilution,  impacts  to 
the  northern  pike  from  combined  sources  would 
be  miimnal  (i.e.,  productivity  and  population 
survivorship  would  not  be  reduced). 
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Section  5 

CONCLUSIONS  AND  RECOMMENDATIONS 


5.1  Human  Health  Assessment 

For  each  scenario  addressed  in  this  risk 
assessment,  the  carcinogenic  risk  was  estimated 
on  a  chemical-by-chemical  basis  for  each  rele¬ 
vant  pathway  of  exposure.  The  estimated  cancer 
risk  was  summed  for  each  chemical  associated 
with  a  specific  pathway  to  determine  total  risk 
by  pathway.  To  determine  the  total  exposure 
scenario  risk,  total  risks  for  all  pathways  were 
summed.  A  similar  procedure  was  performed  to 
determine  the  total  noncancer  HI  for  each  expo¬ 
sure  scenario. 

The  USEPA  Superfund  site  remediation 
goal  set  forth  in  the  NCP  designates  a  cancer 
risk  of  10"^  (1  in  10,000)  to  lO"*  (1  in  one  mil¬ 
lion).  This  range  is  designed  to  be  protective  of 
human  health  and  to  provide  flexibility  for 
consideration  of  other  factors  in  risk  manage¬ 
ment  decisions.  In  effect,  risks  that  are  less  than 
10'*  are  generally  considered  negligible.  Risks 
that  are  greater  than  10"*  are  usually  considered 
sufficient  justification  for  undertaking  remedial 
action.  Risks  in  the  intermediate  range  between 
these  two  values  can  be  considered  acceptable  on 
a  case-by-case  basis.  The  State  of  Alaska  plans 
to  use  a  cancer  risk  level  of  10'^  (1  in  100,000) 
in  making  risk  management  decisions  (USAF, 
1996b). 

The  HQ  is  not  a  statistical  probability  of 
a  noncarcinogenic  effect  occurring.  If  the 
exposure  level  exceeds  the  appropriate  toxicity 
value  (i.e.,  the  HQ  is  greater  than  one),  there 
may  be  cause  for  concern  regarding  the  potential 
noncarcinogenic  effects.  The  Superfund  site 
remediation  goal  for  noncarcinogens  is  a  total  HI 
of  1  for  chemicals  with  similar  toxic  endpoints. 

Table  5-1  summarizes  the  chemicals  and 
exposure  pathways  that  contribute  an  estimated 


cancer  risk  greater  than  1  in  one  million  at  the 
Southeast  Runway  Fuel  Spill  site  and  the 
CTDSA.  The  table  specifies  the  applicable 
exposure  scenario,  the  chemical-specific  risk 
estimate,  and  the  percent  of  the  total  risk,  and 
provides  summary  comments  to  place  the  risk 
estimate  in  perspective.  Of  the  numerous  chemi¬ 
cals  detected  in  environmental  media  at  the  two 
sites,  only  one  chemical  poses  an  estimated  risk 
in  excess  of  1  in  one  million;  beryllium  in 
groundwater  at  the  Southeast  Runway  Fuel  Spill 
site.  Estimated  noncancer  His  are  below  1,  the 
Superfund  site  remediation  goal  for 
noncarcinogens,  for  all  scenarios  at  both  sites. 
An  evaluation  of  combined  impacts  indicates  that 
combining  scenarios  (e.g.,  child  and  adult)  or 
adding  individual  site  contributions  to  media  at 
the  same  location  does  not  substantially  increase 
the  estimated  cancer  risks  or  noncancer  His. 

Risks  associated  with  residual  petroleum 
at  the  sites  are  addressed  by  quantifying  risks  for 
individual  chemicals  that  are  components  of  the 
residual  petroleum.  The  results  of  the  risk 
assessment  can  be  used  to  evaluate  the  need  to 
remediate  DRO  and  GRO,  but  are  not  intended 
to  be  used  to  establish  alternate  cleanup  levels 
for  DRO  and  GRO.  Remediation  issues  related 
to  DRO,  GRO,  and  free  product  are  to  be 
addressed  outside  of  the  risk  assessment. 

It  should  be  noted  that  the  risk  estimates 
presented  address  risks  associated  with  the  IRP 
sites  under  investigation  and  do  not  include  risk 
associated  with  airport  operations. 

5.1.1  Southeast  Runway  Fuel  Spill  Site 

Estimated  incremental  cancer  risks  for 
all  scenarios  except  the  current  and  future  Old 
Town  Galena  residents  are  below  1  in  one 
million,  considered  the  de  minimis,  or  level  of 
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negligible  risk.  Estimated  risks  for  the  current 
Old  Town  Galena  resident  range  from  an  aver¬ 
age  of  3  in  one  million  to  a  reasonable  maxi¬ 
mum  of  3  in  100,000  for  an  adult  and  from  4  in 
one  million  to  1  in  100,000  for  a  child.  These 
risk  estimates  are  within  the  Superfund  risk 
range  goal  for  carcinogens  of  1  in  10,000  to  1  in 
one  million.  Estimated  risks  for  the  future  Old 
Town  Galena  resident  range  from  an  average  of 
3  in  100,000  to  a  reasonable  maximum  of  2  in 
10,000  for  an  adult  and  from  2  in  100,00  to  3  in 
100,000  for  a  child.  The  reasonable  maximum 
estimate  for  the  adult  exceeds  the  high  end  of 
the  Superfimd  risk  range  goal. 

In  the  current  Old  Town  Galena  resident 
scenario,  ingestion  of  fruits  and  vegetables  that 
take  up  beryllium  from  the  shallow  groundwater 
(either  through  irrigation  or  subirrigation)  at  the 
location  of  the  gardens  southwest  of  the  site 
contributes  the  majority  of  the  risks  (97%)  in  all 
cases.  Risks  associated  with  exposure  to  all 
other  chemicals  are  negligible.  Likewise,  in  the 
future  Old  Town  Galena  resident  scenario,  99% 
of  the  estimated  risk  in  all  cases  is  attributable  to 
beryllium  in  groimdwater.  Ingestion  of  ground- 
water  containing  beryllium  contributes  most  (85- 
95%)  of  the  estimated  risk;  ingestion  of  fruits 
and  vegetables  that  take  up  beryllium  from  the 
shallow  groundwater  (either  through  irrigation  or 
subirrigation)  at  gardens  in  Old  Town  Galena 
contributes  risks  that  exceed  1  in  one  million  in 
some  cases.  Again,  risks  associated  with  expo¬ 
sure  to  all  other  chemicals  are  negligible. 

Beryllium  is  a  COPC  in  groundwater  at 
the  site  because  the  background  comparison 
concluded  that  average  beryllium  concentrations 
in  groundwater  at  the  site  exceeded  average 
beryllium  concentrations  in  background  ground- 
water.  However,  the  level  of  confidence  in  this 
conclusion  is  rated  as  weak,  based  on  the  p- 
value  of  the  comparison  (0.0630).  Moreover, 
the  maximum  detected  concentration  in  groimd¬ 


water  at  the  site  (0.00394  mg/L)  is  lower  than 
the  calculated  background  UTL  for  beryllium  in 
groundwater  (0.005  mg/L).  It  is  also  lower  than 
the  USEPA  MCL  and  MCLG  for  drinking 
water,  which  are  both  0.004  mg/L.  There  is  no 
reason  to  suspect  that  concentrations  of  berylli¬ 
um  in  groundwater  at  this  site  might  be  elevated 
above  background;  although  beryllium  and 
beryllium  alloys  are  sometimes  used  for  various 
types  of  instrument  springs,  control  parts, 
valves,  and  airplane  carburetors  and  instruments, 
it  is  unlikely  that  these  possible  uses  have  result¬ 
ed  in  elevated  beryllium  concentrations  in 
groundwater  at  this  site.  Therefore,  the  estimat¬ 
ed  risks  associated  with  exposure  to  beryllium  at 
this  site  are  probably  no  higher  than  risks  from 
exposure  to  background  concentrations  of  beryl¬ 
lium. 

Moreover,  the  methodologies  used  to 
model  the  migration  of  beryllium  in  the  ground- 
water  from  the  Southeast  Runway  Fuel  Spill  site 
to  Old  Town  Galena,  and  to  estimate  uptake  by 
fruits  and  vegetables  from  groundwater,  are 
conservative.  The  groundwater  modeling  ac¬ 
counted  only  for  horizontal  dispersion;  vertical 
dispersion  was  ignored.  The  "source"  was 
defined  as  100  ft  long  with  a  concentration  of 
0.00394  mg/L  (the  maximum  detected  concen¬ 
tration).  As  a  result,  the  modeled  concentration 
at  Old  Town  Galena  (0.00113  mg/L)  is  higher 
than  that  detected  at  two  of  the  four  monitoring 
wells  located  at  the  site. 

To  calculate  uptake  by  friiits  and  vegeta¬ 
bles  grown  in  gardens  southwest  of  the  site  and 
in  gardens  in  Old  Town  Galena,  it  was  assumed 
that  100%  of  water  required  by  the  plants  is 
supplied  by  shallow  groundwater,  either  through 
irrigation  or  subirrigation.  The  depth  of  the 
groundwater  fluctuates  from  very  close  to  the 
surface  to  15  to  20  ft  below  surface  over  the 
course  of  the  year.  It  is  unlikely  that  the  roots 
of  garden  plants  are  in  direct  contact  with  the 
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groundwater  (and  thus  are  subirrigated)  for  a 
substantial  portion  of  the  growing  season.  It  is 
more  likely  that  precipitation  and  irrigation 
water  from  sources  other  than  the  shallow 
groundwater  supply  some  or  all  of  the  water 
required. 

Finally,  most  residents  of  Old  Town 
Galena  have  drinking  water  trucked  in  from  the 
city  well  in  the  New  Town  area,  upgradient 
from  Galena  Airport.  There  are,  however,  at 
least  seven  private  wells  still  in  use  in  Old  Town 
Galena  (USAF,  1995b).  Four  of  these  wells,  all 
less  than  60  ft  deep,  were  sampled  in  1992  and 
1993  as  part  of  the  RI.  Results  from  beryllium 
were  reported  as  ND;  however,  the  detection 
limit  was  0.002  mg/L. 

If,  as  the  evidence  suggests,  beryllium  is 
not  elevated  above  background  in  the  groundwa¬ 
ter  at  the  Southeast  Runway  Fuel  Spill  site  and 
it  is  removed  as  a  COPC,  the  risks  posed  by  the 
site  are  negligible  for  all  human  populations  that 
might  encounter  site-related  contaminants. 
Estimated  risks  associated  with  exposure  to 
beryllium  in  the  groundwater  downgradient  from 
the  site  are  not  significantly  different  from 
exposure  to  backgroimd  concentrations  of  beryl¬ 
lium  in  the  groundwater.  On  the  basis  of  the 
results  of  the  human  health  assessment,  remedial 
action  at  the  Southeast  Runway  Fuel  Spill  site  is 
not  warranted. 

5.1.2  Control  Tower  Drum  Storage  Area, 

South 

The  estimated  incremental  cancer  risks 
for  all  other  scenarios  at  the  CTDSA  are  below 
1  in  one  million.  Estimated  noncancer  His  are 
well  below  1  for  all  scenarios.  On  the  basis  of 
the  results  of  the  human  health  assessment, 
remedial  action  at  the  CTDSA  is  not  warranted. 

5.2  Ecological  Assessment 

Figures  5-1  and  5-2  summarize  the 


weight  of  evidence  findings  for  local  populations 
of  the  assessment  endpoint  species  of  this  ERA. 
A  weight-of-evidence  analysis  of  potential  effects 
on  assessment  endpoint  species  was  conducted 
by  reviewing  the  physical,  chemical,  ecological, 
and  toxicological  properties  of  the  COPECs  with 
EQs  above  1.  More  specifically  these  properties 
included: 

•  Physical  and  chemical  properties: 

-  environmental  persistence; 

-  mobility; 

-  degradation  products;  and 

-  bioavailability  to  ecological  receptors. 

•  Toxicological  properties: 

-  toxic  effects  to  wildlife; 

-  likelihood  of  metabolism; 

-  metabolic  products;  and 

-  excretion  time. 

•  Ecosystem  properties: 

-  ecosystem  type; 

-  ecosystem  use; 

-  habitat  quality;  and 

-  habitat  use. 

The  first  two  segments  of  this  ERA,  problem 
formulation  and  analysis,  provided  a  forum  for 
all  of  these  characteristics,  but  a  final  review 
was  conducted  considering  the  EQ  evaluation. 
Once  all  of  the  input  parameters  were  presented, 
a  rating  was  given  to  the  COPEC  for  the  assess¬ 
ment  endpoint  species  with  EQ  values  above  1. 
This  rating  (high,  medium,  or  low)  provides  the 
initial  guidance  for  the  decision-making  process. 

5.2.1  Southeast  Runway  Fuel  Spill  Site 

No  EQ  values  above  1  were  obtained  in 
this  ERA  for  the  invertebrate,  red  fox,  or  kes¬ 
trel.  Results  of  the  risk  evaluation  for  plants 
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were  inconclusive,  except  for  lead.  Given  the 
extreme  conservatism  associated  with  the  terres¬ 
trial  TB,  the  low  EQ  (1.02)  for  plants,  the  lack 
of  impacts  to  the  higher  trophic  levels,  and  the 
site  lead  level  being  within  the  general  back¬ 
ground  agricultural  levels,  adverse  effects  of 
lead  on  terrestrial  plants  are  not  expected. 
Several  PNAs  were  noted  in  the  meadow  vole 
with  EQs  greater  than  1  (benzo(a)anthracene, 
benzo(a)pyrene,  and  benzo(g,h,i)perylene). 
Although  all  of  these  EQs  were  greater  than  1, 
they  were  also  less  than  10,  and  are  categorized 
as  indicating  possible  risk;  however,  the  poten¬ 
tial  for  risk  from  PNAs  in  this  EQ  category  is 
likely  to  be  insignificant  because  current  data 
indicate  that  vertebrates  metabolize  PNAs 
(Eisler,  1987),  or  the  PNAs  remain  bound  to 
soil  particles  in  the  gastrointestinal  tract  and 
therefore  are  not  accumulated.  Owing  to  the 
low  EQ  levels  of  these  PNAs,  low  concentra¬ 
tions  of  PNAs  when  compared  with  those  at 
other  sites,  lack  of  impact  to  the  red  fox,  and 
physical  and  biological  processes  that  limit  the 
vertebrate  toxicity,  the  effects  of  PNAs  on  the 
mammals  in  the  terrestrial  ecosystem  are  expect¬ 
ed  to  be  minimal. 

As  with  the  plant  toxicity,  little  soil 
invertebrate  toxicity  information  was  foimd. 
Several  TBs  were  identified;  however,  none  of 
the  EQ  results  were  above  1.  Additionally, 
there  were  no  EQs  above  1  for  the  kestrel.  For 
the  robin,  benzo(b)fluoranthene  was  the  only 
contaminant  evaluated  with  an  EQ  above  10  at 
10.9.  The  only  other  chemical  with  an  EQ  above 
1  for  the  robin  was  bis(2-ethylhexyl)phthalate, 
with  an  EQ  of  1.09.  As  described  above,  the 
potential  for  risk  from  PNAs  is  likely  to  be 
insignificant  because  current  data  indicate  that 
vertebrates  metabolize  PNAs  (Eisler,  1987),  or 
the  PNAs  remain  bound  to  soil  particles  in  the 
gastrointestinal  tract  and  therefore  are  not  accu¬ 
mulated  (ATSDR,  1993).  Information  is  limited 
on  avian  PNA  toxicity.  A  “worst  case”  expo¬ 


sure  is  represented  in  this  assessment  by  the  TB. 
The  applicability  of  this  exposure  route  is  depen¬ 
dent  on  several  factors,  including  the  form  of  the 
PNAs  at  the  Southeast  Runway  Fuel  Spill  site 
and  the  use  of  the  Southeast  Runway  Fuel  Spill 
site  as  a  breeding  area  for  avian  species.  During 
the  yearly  flood,  soil  contaminants  such  as  PNAs 
could  be  transported  to  the  surface  by  the  rising 
waters.  These  contaminated  surface  waters 
could  potentially  contact  ecological  receptors, 
especially  as  water  accumulates  at  the  dike.  The 
Southeast  Runway  Fuel  Spill  site  is  vegetated 
with  alders  and  other  tall  vegetation  on  the  slope 
of  the  dike.  Perching  birds  are  commonly 
observed  and  nesting  could  occur  in  this  vegeta¬ 
tion.  Because  of  the  high  quality  of  habitat 
along  the  dike,  the  propensity  of  birds,  and 
possible  transport  and  exposure  mechanisms  of 
contaminants  to  avian  receptors,  adverse  impacts 
to  avian  receptors  (especially  eggs  and  young 
birds)  could  occur;  however,  the  ability  of 
vertebrate  systems  to  metabolize  PNAs  and  the 
strong  adsorption  of  these  compounds  to  soils 
limits  the  exposures  and  toxicities.  Possible 
impacts  on  avian  receptors  at  the  Southeast 
Runway  Fuel  Spill  site  by  PNAs  are  therefore 
given  a  medium  rating. 

The  EQ  for  bis(2-ethylhexyl)phthalate  in 
the  robin  was  calculated  to  be  1.09.  Bis(2- 
ethylhexyl)phthalate  is  bioconcentrated  and  the 
compound  has  been  observed  in  invertebrates, 
fish  and  terrestrial  organisms;  however,  accumu¬ 
lation  of  bis(2-ethylhexyl)phthalate  is  likely  to  be 
minimized  by  metabolism,  and  biomagnification 
in  the  food  chain  is  not  expected  to  occur.  This 
has  been  confirmed  by  the  detection  of  metabo¬ 
lites  in  animal  tissues  (ATSDR,  1991a).  Be¬ 
cause  of  the  potential  for  metabolism  of  bis(2- 
ethylhexyl)phthalate,  lack  of  adverse  impacts  to 
the  kestrel,  and  low  EQ  in  the  robin,  the  effects 
of  bis(2-ethylhexyl)phthalate  to  the  avian  ecosys¬ 
tem  at  the  Southeast  Runway  Fuel  Spill  site  are 
expected  to  be  minimal. 
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The  aquatic  and  semiaquatic  exposure 
pathway  considered  groundwater  beneath  the 
Southeast  Runway  Fuel  Spill  site  that  potentially 
could  migrate  to  the  Yukon  River,  where  expo¬ 
sure  to  the  northern  pike,  aquatic  invertebrates, 
and  spotted  sandpiper  potentially  could  occur. 
None  of  the  COPECs  evaluated  in  this  assess¬ 
ment  showed  an  EQ  above  1  for  the  northern 
pike  or  spotted  sandpiper.  AWQC  were  used  as 
the  measurement  endpoints  for  evaluation  of  the 
northern  pike  and  aquatic  invertebrates  when 
they  existed.  AWQC  are  highly  conservative 
since  they  are  designed  to  protect  aquatic  life. 
2-Methylnaphthalene  and  fluorene  are  the  only 
compounds  with  EQs  greater  than  1  for  the 
aquatic  invertebrate.  PNAs  vary  substantially  in 
their  toxicity  to  aquatic  organisms.  In  general, 
toxicity  and  bioconcentration  factors  tend  to 
increase  as  molecular  weight  increases  (Eisler, 
1987).  Fluorene  and  2-methylnaphthalene  are 
both  low  molecular  weight  PNAs,  with  molecu¬ 
lar  weight  values  of  166.2  and  142.2  respective¬ 
ly  (ATSDR,  1993),  indicating  low  potential  for 
bioconcentration  or  toxicity.  PNA  levels  in  fish 
and  higher  trophic  levels  are  usually  low  because 
they  are  rapidly  metabolized  (Eisler,  1987). 
Because  of  the  low  potential  for  bioconcentration 
or  toxicity  from  low  molecular  weight  PNAs  and 
the  ability  of  higher  trophic  levels  to  metabolize 
PNAs,  the  adverse  impacts  from  fluorene  and  2- 
methylnaphthalene  are  expected  to  be  minimal. 

The  ERA  indicates  that  impacts  on 
perching  birds,  especially  eggs  and  young,  might 
occur  due  to  the  presence  of  PNAs  in  the  sur¬ 
face  soil.  However,  numerous  birds  have  been 
noted  at  the  site.  Remediation  of  the  groundwa¬ 
ter  is  not  required  because  of  the  lack  of  predict¬ 
ed  impacts  to  ecological  receptors  at  the  shore¬ 
line. 

5.2.2  Control  Tower  Drum  Stor^e  Area, 

South 

This  site  evaluation  considered  ground- 
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water  beneath  the  CTDSA  that  potentially  could 
migrate  to  the  Yukon  River,  where  exposure  to 
the  northern  pike,  aquatic  invertebrate,  and 
spotted  sandpiper  potentially  could  occur. 
Terrestrial  receptors  were  not  considered  owing 
to  the  lack  of  habitat  at  the  CTDSA.  None  of 
the  COPECs  evaluated  in  this  assessment 
showed  an  EQ  above  1  for  the  northern  pike  or 
aquatic  invertebrate.  AWQC  were  used  as  the 
measurement  endpoints  for  these  assessment 
endpoint  species  when  they  existed.  AWQC  are 
highly  conservative  since  they  are  designed  to 
protect  most  aquatic  life.  No  dilution  or  volatili¬ 
ty  factors  were  applied  to  the  discharged  concen¬ 
trations.  4,4’-DDE  had  an  EQ  value  greater 
than  1(6.03)  for  the  spotted  sandpiper,  indicating 
possible  risk.  There  were  no  other  COPECs 
noted  to  have  EQs  above  1  for  the  spotted 
sandpiper.  DDT  and  its  metabolites  (DDE  and 
DDD)  are  organochlorine  pesticides  that  are 
recalcitrant  and  lipophilic  compounds  that  can 
enter  the  food  chain  easily  and  progressively 
biomagnify  to  organisms  at  the  top  of  the  food 
chain,  such  as  fish-eating  birds.  Because  of  the 
extensive  past  use  of  DDT  worldwide,  and  the 
persistence  of  the  compounds,  these  chemicals 
are  virtually  ubiquitous  and  are  continually  being 
transformed  and  redistributed  in  the  environ¬ 
ment.  A  steady  state  BCF  of  12,000  for  rain¬ 
bow  trout  was  applied  to  estimate  the  concentra¬ 
tion  in  the  aquatic  invertebrate  as  the  food  for 
the  spotted  sandpiper.  This  value  is  based  on 
ingestion  of  fish  lower  on  the  food  chain  and 
exposure  to  the  surrounding  media  (i.e.,  water 
and  sediment)  (ATDSR,  1994).  An  analysis  of 
the  intake  model  for  the  spotted  sandpiper 
indicates  that  99%  of  the  EQ  contribution  was 
from  invertebrate  ingestion  and  only  1%  was 
from  ingestion  of  water.  Organochlorine  pesti¬ 
cides  such  as  DDT  were  used  extensively  at  the 
Galena  Airport  for  insect  control.  The  CTDSA 
does  not  represent  a  unique  source  for  DDT  and 
its  metabolites. 
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On  the  basis  of  the  results  of  the  ecolog-  is  not  warranted, 
ical  assessment,  remedial  action  at  the  CTDSA 
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Appendix  4A— Statistical  Determination  of  Chemicals  of  Potential  Concern 

Baseline  Risk  Assessment  Addendum 


4A.1  INTRODUCTION 

This  appendix  presents  the  results  of  the  data  evaluation  performed  to  determine 
the  chemicals  of  potential  concern  (COPCs)  for  use  in  the  Galena  Baseline  Risk  Assessment  for 
the  Southeast  Runway  Fuel  Spill  site  (SE  Runway)  and  the  Control  Tower  Drum  Storage  Area, 
South  (CTDSA). 

COPCs  were  identified,  in  general,  following  the  technical  approaches  described 
in  Appendix  A  (V olume  2).  COPCs  were  identified  for  both  organic  and  inorganic  analytes  in 
soils  and  groundwater  for  the  two  sites  that  are  the  subject  of  this  addendum.  For  this  risk 
assessment,  data  were  compiled  from  sampling  efforts  in  1994  and  1995.  Soil  data  were  divided 
into  surface  and  subsurface  classifications,  using  the  same  depth  criteria  described  in  Appendix 
A  (Volume  2). 

This  appendix  is  divided  into  five  sections.  Section  4A.2  presents  the  COPCs 
identified  for  the  CTDSA  and  the  SE  Runway.  Section  4A.3  describes  the  technical  approach 
used  for  this  risk  assessment,  and  Section  4A.4  gives  results  of  the  analyses  performed.  Lastly, 
references  are  in  Section  4A.5.  Additional  tables  with  detailed  results  are  given  in  Attachment 
4A.  1.  The  raw  data  used  to  determine  COPCs  is  given  in  Attachment  4A.2.  These  attachments 
are  included  in  the  back  of  this  appendix. 

4A.2  SUMMARY 

COPCs  are  chemicals  that  are  positively  identified  as  present  at  a  site  due  to 
historical  activities  at  the  site.  COPCs  were  determined  using  the  statistical  approach  and 
procedures  described  in  Appendix  A  (Volume  2)  with  minor  modifications.  The  most  significant 
change  was  that  all  1994  and  1995  data  were  reported  uncensored  by  the  analytical  laboratory 
for  the  CTDSA  and  SE  Runway.  The  definition  of  "Occurrence"  (as  used  to  calculate 
"frequencies  of  occurrence"  or  "frequencies  of  detection")  was  redefined  for  1994  as  any  result 
exceeding  the  upper  tolerance  limit  for  uncensored  blank  data;  and  for  1995  as  any  result  not 


4A-1 


March  1996 


Appendix  4A— Statistical  Determination  of  Chemicals  of  Potential  Concern 
Baseline  Risk  Assessment  Addendum 


Galena  Airport 


flagged  with  a  "B".  The  "B"  flag  indicated  that  the  sample  result  was  less  than  five  times  or 
ten  times  the  maximum  blank  concentration  for  all  blanks  taken  in  1995.  The  justification  for 
this  approach  and  other  modifications  are  provided  in  this  appendix. 

Tables  4A-1  and  4A-2  give  the  possible  COPCs  for  the  CTDSA  and  SE  Runway, 
respectively.  The  chemicals  listed  in  these  tables  passed  all  the  criteria  to  be  retained  as 
chemicals  of  potential  concern  per  the  USEPA  definition  (USEPA,  1989).  They  were  subjected 
to  additional  screening  before  they  were  positively  identified  as  COPCs  for  the  human  health 
evaluation  or  chemicals  of  potential  ecological  concern  (COPECs). 

4A.3  TECHNICAL  APPROACH 

The  technical  approach  used  to  identify  COPCs  for  this  addendum  uses  the 
approach  described  in  Appendix  A  (Volume  2)  with  minor  modifications.  The  entire  approach, 
including  modifications,  is  described  in  this  section. 

COPCs  were  identified  by  a  technical  approach  following  the  Risk  Assessment 
Guidance  for  Supeifund  Volume  I  Human  Health  Evaluation  Manual  (USEPA,  1989).  The 
evaluation  to  determine  possible  COPCs  for  the  risk  assessment  is  presented  in  Figure  3-2  in 
Volume  1  and  includes  the  following  steps  as  outlined  in  the  USEPA  guidance: 

•  Review  raw  data  for  representativeness; 

•  Review  blank  data; 

•  Compare  site  results  to  blank  data; 

•  Perform  comparisons  between  site  and  background  concentrations  for 
naturally  occurring  chemicals  (i.e.,  inorganic  chemicals). 

•  Calculate  frequency  of  occurrence  for  site  chemicals;  and 

•  Calculate  summary  statistics  for  contaminants  of  potential  concern. 
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Contaminants  of  Potential  Concern  for  Control  Tower  Drum  Storage  Area(CTDSA) 
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Table  4A-2 

Contaminants  of  Potential  Concern  for  Southeast  Runway 


Contaminants  of  Potential  Concern 


Surface  Soil 

Subsurface  Soil 

IllIBgililiiiMM 

2-Methylnaphthalene 

Not  Sampled 

1 ,2-Dichloroethane 

Anthracene 

2-Methylnaphthalene 

Benz(a)anthracene 

Acenaphthene 

Benzo(a)pyrene 

Benzene 

Benzo(b)fluoranthene 

Benzyl  alcohol 

Benzo(g,h,i)perylene 

Beryllium 

Benzo(k)fluoranthene 

Chloroethane 

Chrysene 

Chloroform 

Dibenz(a,h)anthracene 

Chloromethane 

Diesel  Range  Organics 

Dibutyl  phthalate 

Fluoranthene 

Diesel  Range  Organics 

Indeno(l  ,2,3-cd)pyrene 

Ethylbenzene 

Lead 

Fluorene 

Naphthalene 

Gasoline  Range  Organics 

Phenanthrene 

Naphthalene 

Pyrene 

Phenanthrene 

bis(2-Ethylhexyl)phthalate 

Toluene 

Trichloroethene 

m&p-Xylenes 

o-Xylene 
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Each  of  these  steps  are  described  in  the  following  subsections. 

4A.3.1  Review  Raw  Data  for  Representativeness 

The  first  step  in  the  COPC  identification  process  is  to  review  the  available  raw 
data  for  applicability.  The  USEPA  guidance  states  that  all  available  data  should  be  used  to 
determine  COPCs  if  the  data  are  of  sufficient  and  comparable  quality  and  representative  of  site 
conditions.  According  to  USEPA  guidance,  this  data  review  process  must  include  an  evaluation 
of  the  following  areas: 

•  Data  available  from  historical  site  investigations; 

•  Analytical  methods; 

•  Quantitation  limits;  and 

•  Data  qualifiers. 

Each  of  these  steps  in  the  data  review  process  is  addressed  below. 

4A.3.1.1  Review  of  Data  Available  from  the  Site  Investigation 

A  number  of  samples  have  been  collected  at  Galena  Airport  during  the  two 
sampling  efforts  in  1994  and  1995.  Many  of  these  samples  were  collected  in  order  to 
characterize  sites  for  a  risk  assessment.  USEPA  guidance  allows  the  compilation  of  data  from 
different  sampling  events  as  long  as  several  criteria  are  met.  These  criteria  are: 

1.  if  sampling  methods  were  similar; 

2.  if  analytical  methods  were  similar; 

3.  if  QA/QC  procedures  and  criteria  were  similar; 

2.  if  concentrations  were  similar  (i.e. ,  significant  changes  did  not  occur  to 
the  site  between  sampling  events). 
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These  criteria  were  met  for  all  data  where  samples  were  collected  in  support  of  the  risk 
assessment.  However,  this  does  not  mean  that  data  from  all  the  samples  collected  were  used  in 
this  risk  assessment. 

Data  for  each  site  were  reviewed  to  ensure  that  only  data  appropriate  for  a  risk 
assessment  were  used  to  identify  COPCs.  Often  measurements  were  analyzed  for  the  same 
analyte  by  more  than  one  method.  Measurements  that  were  analyzed  by  a  more  exact  or  more 
sensitive  method  were  used  for  the  risk  assessment.  Table  4A-3  presents  the  preferred  analytical 
methods  chosen  for  analytes  where  data  were  available  from  multiple  methods. 

4A.3.1.2  Analytical  Methods 

For  each  of  the  two  investigations,  the  approved  sampling  and  analysis  plans  were 
implemented  successfully  and  data  were  generated  using  the  planned  analytical  methods.  Thus, 
data  for  these  methods  were  deemed  acceptable  for  use  in  this  determination  of  COPCs. 

4A.3.1.3  Quantitation  Limits 

The  third  step  in  the  data  review,  as  specified  in  the  USEPA  guidance,  involves 
the  evaluation  of  "quantitation  limits"  for  all  of  the  chemicals  assessed  at  the  site.  All  laboratory 
analyses  meet  the  sensitivity  requirements  of  the  QA  plan. 

Additionally,  uncensored  data  were  reported  for  many  of  the  inorganic  and 
organic  analyses.  The  reporting  of  uncensored  data  improves  the  project’s  ability  to  determine 
if  low-level  contamination  can  be  discerned  from  system  noise.  Uncensored  data  means  that  all 
results  are  reported,  even  those  results  below  the  quantitation  limit  that  would  normally  be 
censored  and  reported  as  "ND".  This  includes  the  use  of  negative  results  when  they  were 
reported  for  inorganic  constituents.  For  some  of  the  organic  and  inorganic  analytes,  the  data 
are  automatically  censored  by  the  laboratory  even  when  uncensored  data  are  requested.  This 
happens  for  those  methods  that  use  electronic  filtering  mechanisms  to  eliminate  signals  below 
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Table  4A-3 

Multiple  Analytical  Methods  Identified 


Analyte 

Media 

M^hod  Used 
(Method  Not  Used) 
tor  Baseline  Bisk  Assessmmt 

Site  =  Control  Tower  Drum  Storage  Area  || 

1 ,2-Dichlorobeii2ene 

Groundwater 

SW8260  (SW8270) 

1 ,3“Dichlorobenzene 

Groundwater 

SW8260  (SW8270) 

1 ,4-Dichlorobenzene 

Groundwater 

SW8260  (SW8270) 

Arsenic 

Groundwater,  Surface  Soil 

SW7421  (SW6010) 

Lead 

Groundwater,  Surface  Soil 

SW7060  (SW6010) 

Selenium 

Surface  Soil 

SW7740  (SW6010) 

Site  =  Southeast  Runway  || 

Lead 

Groundwater 

SW7060  (SW6010) 
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a  specified  threshold  (e.g.,  peak  height,  peak  width,  area  reject).  Proxy  values  were  estimated 
for  NDs  using  a  uniform  random  number  between  0  and  the  smaller  of  the  minimum  result  and 
the  MDL  for  each  site  and  media,  as  described  in  Appendix  A  (Volume  2). 

4A.3.1.4  Data  Qualifiers  or  Codes 

The  fourth  step  in  the  data  review  process  involves  a  review  of  data  qualifiers  or 
codes  reported  with  the  analytical  results  so  that  uncertainties  can  be  identified  and  evaluated. 
All  data  that  were  validated  during  the  QA/QC  process  were  used  to  determine  COPCs.  This 
includes  some  data  with  qualifiers  that  indicate  known  identities,  but  uncertain  concentrations. 
An  additional  step  included  during  this  phase  of  the  risk  assessment  was  a  check  if  all  results 
for  an  analyte  in  a  specific  matrix  and  site  were  KJ-flagged  (a  value  that  was  not  second  column 
confirmed  and  was  below  the  quantitation  limit)  or  were  not  detected.  If  all  results  were  KJ- 
flagged  or  were  not  detected,  then  the  analyte  was  treated  as  if  all  results  were  not  detected  and 
the  analyte  was  automatically  eliminated  as  a  COPC  for  that  site  and  matrix. 

4A.3.2  Review  of  Blank  Data 


Blank  results  can  be  used  to  evaluate  the  "noise"  in  the  analytical  system  (field 
and  laboratory  components)  to  verify  whether  site  concentrations  were  in  fact  greater  than  the 
analytical  noise.  For  this  phase  of  the  program,  upper  tolerance  limits  (UTLs)  established  in 
the  first  phase  of  the  program  (Appendix  A,  Volume  2)  for  the  1994  sampling  year  were  used 
for  1994  data:  a  site  result  greater  than  the  blank  UTL  was  considered  a  positive  occurrence 
for  that  chemical.  Blank  results  from  the  1995  sampling  year  were  used  to  set  B-flags  (B-flags 
identify  those  results  that  are  due  to  analytical  noise  and  do  not  indicate  the  presence  of  a 
chemical.).  Since  there  were  not  enough  blank  results  to  accurately  calculate  UTLs  for  the  1995 
data,  the  B-flags  were  used  to  identify  analytical  "noise".  For  1995  data,  a  site  result  that  was 
not  B-flagged  was  considered  a  positive  occurrence  for  that  chemical.  For  more  information 
about  how  B-flags  were  set,  see  the  1995  RI  Report  (USAF,  1995). 
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4A.3.3  Frequencies  of  Occurrence  for  Site  Data 

The  third  step  in  the  COPC  detenniaation  process  was  to  compare  the  site  data 
to  the  blank  data  to  determine  the  potential  for  false-positive  measurements  because  of  laboratory 
or  field  contamination  and  to  determine  if  target  anal5des  occur  frequently  enough  to  be  retained 
as  a  COPC.  Frequencies  of  occurrence  were  calculated  for  each  analyte,  where  a  positive 
occurrence  was  any  result  from  1994  greater  than  the  UTL  for  the  blanks  or  any  result  from 
1995  that  was  not  B-flagged.  Similar  to  the  first  phase  of  this  risk  assessment,  analytes  with 
positive  occurrences  less  than  five  percent  were  considered  separately  based  on  detected  results 
and  applicable  screening  levels.  Analytes  with  a  frequency  of  occurrence  greater  than  or  equal 
to  5%  for  any  site  were  retained  as  a  COPC  in  the  risk  assessment.  Inorganic  analytes  were 
further  evaluated  by  comparing  site  results  to  background  concentrations,  as  discussed  in  the 
next  section. 


4A.3.4  Comparison  of  Inorganic  Site  Concentrations  to  Naturally  Occurring 

Background  Levels 

The  fourth  step  in  the  COPC  determination  process  was  to  compare  site  results 
to  background  levels  for  naturally  occurring  chemicals.  A  statistical  "means  comparison"  was 
performed  between  site  and  background  concentrations  to  determine  if  there  was  any  evidence 
of  metals  contamination  on  the  site.  In  addition,  an  "individuals  comparison"  was  performed 
to  determine  the  potential  for  a  hot  spot.  A  summary  of  the  background  data  that  were  used  for 
these  comparisons  and  an  overview  of  these  two  types  of  tests  used  can  be  found  in  the 
Appendix  A  (Volume  2). 

4A.3.5  Calculate  Summary  Statistics  for  COPCs 

The  next  step  in  the  data  analysis  was  to  calculate  summary  statistics  for  those 
analytes  determined  to  be  possible  COPCs  (i.e.,  anal)des  retained  through  all  the  previously 
described  steps).  Measurement  values  for  non-detect  results  were  estimated  by  substituting 
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uniform  random  numbers  between  0  and  the  smaller  of  the  minimum  result  and  the  sample 
specific  method  detection  limit  for  each  site  and  for  each  matrix,  analytical  method,  and  analyte. 
Average  site  concentrations  and  the  95%  upper  confidence  limit  for  the  average  were  calculated 
for  COPCs  for  each  site.  The  upper  confidence  limit  was  calculated  by  strictly  following 
USEPA  guidance  (USEPA,  1992c).  Before  calculating  the  95%  upper  confidence  limit,  each 
set  of  results  (by  matrix,  analytical  method,  and  analyte)  was  tested  with  the  Shapiro-Wilk  test 
to  determine  whether  the  data  set  had  a  normal  distribution,  a  log-normally  distribution,  or  had 
neither  distribution.  Using  the  appropriate  distribution,  the  95  %  upper  confidence  limit  was  then 
calculated.  For  data  that  had  neither  distribution,  a  normal  upper  confidence  limit  was 
calculated.  These  summary  statistics  were  used  by  the  risk  assessors  to  perform  further 
screening  of  the  COPCs  as  well  as  conduct  risk  assessments. 

4A.4  RESULTS 

This  section  presents  the  results  of  the  data  analyses  performed  to  determine 
COPCs  for  the  risk-based  screen  and  the  risk  assessment.  Results  are  presented  for  each  of  the 
following  steps  in  the  COPC  determination  process; 

•  Review  blank  data  using  previously  determined  upper  tolerance  limits  for  blanks 
in  1994  and  using  B-flags  associated  with  1995  data; 

•  Compare  site  results  to  appropriate  blank  information,  and  calculate  a  combined 
frequency  of  occurrence  for  site  chemicals  from  both  1994  and  1995  sampling 
events; 

•  Perform  comparisons  between  site  and  background  concentrations  for  naturally 
occurring  chemicals  (i.e.,  inorganic  chemicals)  for  all  of  the  data. 

Additionally,  the  summary  statistics  calculated  for  contaminants  of  potential  concern  are 
presented. 
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4A.4.1  Review  of  Blank  Data 

The  Quality  Assurance/Quality  Control  Summary  reports  for  the  respective  years 
of  sampling  contain  a  discussion  of  the  validity  of  the  blank  results  and  associated  site  results. 
Blank  UTLs  for  1994  that  were  previously  calculated  in  the  first  phase  of  this  risk  assessment 
and  the  maximum  B-flagged  value  for  1995  sampling  data  were  used  to  represent  the  upper  limit 
of  measurements  expected  for  the  blank  population  (i.e.,  the  upper  limit  of  "noise"  due  to 
sampling  or  analysis  activities).  For  1994  sampling  data,  site  results  greater  than  the  blank 
UTLs  were  concluded  to  indicate  potential  site  contamination,  and  for  1995  sampling  data,  site 
results  without  a  B-flag  were  concluded  to  indicate  potential  site  contamination.  Results,  taken 
in  1994,  less  than  the  blank  UTLs  and  results,  taken  in  1995,  that  have  B-flags  were  concluded 
to  be  potentially  analytical  system  noise  and  not  indicative  of  site  contamination 

4A.4.2  Frequencies  of  Occurrence  for  Site  Data 

The  frequency  of  occurrence  was  calculated  for  each  analyte,  site,  and  matrix  by 
determining  the  percent  of  results  that  exceeded  the  blank  UTL  for  1994  and  were  not  B-flagged 
for  1995.  These  results  are  given  in  Attachment  4A,  Table  1-1,  for  groundwater,  and  Table  2-1, 
for  soils,  for  each  site,  respectively.  In  addition  to  the  blank  UTLs  and  the  calculated 
frequencies  of  occurrence,  these  tables  show  the  number  of  samples  collected  from  each  site  and 
the  range  of  site  results  (minimum  and  maximum).  The  tables  also  show  whether  or  not  the 
chemical  was  retained  as  a  possible  COPC  and  a  foomote  describing  the  reason  a  chemical  was 
or  was  not  retained  as  a  possible  COPC. 

4A.4.3  Comparison  of  Inorganic  Site  Concentrations  to  Naturally  Occurring 

Background  Levels 

As  discussed  in  Section  4A.3.4,  the  fourth  step  in  the  COPC  determination 
process  was  to  compare  concentrations  of  naturally  occurring  chemicals  to  background 
concentrations  to  determine  if  there  is  any  evidence  of  metals  contamination  on  the  site  due  to 
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past  practices.  Section  4A.4.3.1  below,  discusses  tables  of  the  background  data  that  were  used 
for  these  comparisons  and  Section  4A.4.3.2  gives  the  results  of  these  comparisons. 

4A.4.3.1  Characterization  of  Background  Data 

In  the  first  phase  of  the  risk  assessment  report  (Volumes  1-3),  Tables  A-4  and  A-5 
in  Appendix  A  give  smnmary  statistics  (e.g.,  minimum,  maximum,  mean)  for  the  water 
(groundwater)  and  soils  (surface  and  subsurface)  background  data,  respectively,  for  each  metal. 
In  addition  to  summary  statistics,  these  tables  show  the  number  of  samples  collected  and  give 
information  on  the  UTLs  that  were  calculated  for  background.  More  information  about 
background  metals  data  can  be  found  in  Section  2  of  the  RI  Report  (USAF,  1995). 

4A.4.3.2  Means  and  Individuals  Comparisons  of  Inorganic  Site  Concentrations  to 

Background 

Tables  with  the  results  of  the  means  and  individuals  comparisons  for  waters  and 
soils  are  given  in  Attachments  4A.1,  Table  1-2,  for  groimdwater,  and  Table  2-2,  for  soils. 
These  tables  show  the  p-values  (i.e.,  the  probability  that  the  two  means  come  from  the  same 
parent  population)  for  the  tests  of  central  tendency,  the  conclusion  (S  =  statistically  significant 
at  the  0.20  alpha  level,  NS  =  not  statistically  significant  at  the  0.20  alpha  level),  the  power  of 
the  test,  and  the  type  of  statistical  test  performed  (i.e..  Student’s  t-Test  or  Wilcoxon  test).  The 
power  of  the  test  represents  the  probability  of  detecting  a  difference  of  40%  between  the 
background  mean  and  the  site  mean  at  the  80%  confidence  level.  These  criteria  are 
recommended  in  the  Guidance  for  Data  Useability  in  Risk  Assessment  (EPA  1992a).  They  also 
show  the  backgrotmd  UTLs  and  the  number  of  site  results  exceeding  the  UTLs  (i.e.,  the  results 
of  the  individual  comparisons).  The  last  two  columns  of  these  tables  indicate  whether  or  not  it 
was  listed  as  a  possible  COPC  and  a  reason  for  this  conclusion. 
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4A.4.4  Calculate  Summary  Statistics  for  COPCs 

The  next  step  in  the  data  analysis  was  to  calculate  summary  statistics  for  those 
analytes  retained  as  possible  COPCs  throughout  this  process.  Organic  analytes  that  had  a 
frequency  of  occurrence  that  was  greater  than  or  equal  to  5%  for  a  given  site  were  initially 
identified  as  COPCs.  Inorganic  analytes  that  had  a  frequency  of  occurrence  greater  than  or 
equal  to  5  %  and  had  average  concentrations  that  were  significantly  greater  than  background  were 
also  initially  identified  as  COPCs.  Any  analyte  that  had  a  frequency  of  occurrence  less  than  5% 
was  evaluated  to  determine  if  it  should  remain  a  possible  COPC. 

The  following  summary  statistics  were  calculated  for  all  analytes  that  were 
determined  to  be  COPCs:  minimum,  maximum,  mean,  and  95%  upper  confidence  limit  for  the 
mean.  For  censored  data,  proxy  concentrations  were  estimated  for  values  reported  as  ND  by 
substituting  a  random  uniform  number  between  zero  and  the  smaller  of  the  minimum  result  or 
the  MDL.  This  approach  was  used  so  that  the  proxy  concentration  was  not  biased  high  with 
respect  to  the  sensitivity  of  the  analytical  measurement  methods. 

Table  1-3  and  Table  2-3  in  Attachment  4A.  1  give  summary  statistics  for  possible 
COPCs  for  waters  (groundwater)  and  soils  (surface  and  subsurface  soils),  respectively. 

4A.4.5  Raw  Data 


Raw  data  tables  are  provided  in  Attachment  4A.2  for  groundwater,  surface  soil, 
and  subsurface  soil.  These  tables  provide  the  data  source,  the  lab  sample  id,  the  analytical 
method,  the  estimated  concentration  (measured  value  or  proxy  value  if  ND),  and  the  MDL  for 
that  measm*ement. 
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(2)  Blank  UTLs  for  1994  data  only. 
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No  measureable  results  on  site. 

Average  metal  concentration  on  site  significantly  greater  than 
average  background  metal  concentration  (alpha  =  0.20). 

Average  metal  concentration  on  site  not  significantly  greater  than 
average  background  metal  concentration  (alpha  =  0.20). 
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Background  averages  appear  high  due  to  proxies  set  at  half  the  detection  limit 
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NS  =  one-tailed  test  not  statistically  significant  at  the  alpha  =  0.20  significance  level 
(a)  =  Power  to  detect  a  difference  of  40%  between  background  and  the  site  (alpha=0.20) 

(b)  =  Upper  tolerance  limit  for  the  95th  percentile  for  background  at  the  95%  confidence  level 
*  Background  averages  appear  high  due  to  proxies  set  at  half  the  detection  limit 
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b.  One-sided  95%  upper  confidence  limit  for  the  mean. 
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(1)  Frequency  of  Occurrence  is  defined  as  the  percent  of  results  NOT  b- flagged  for  1995  data  or  results  greater  than  blank  UTLs  for  1994  data 

(2)  Blank  UTLs  for  1994  data  only. 
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Not  calculated.  UCL  cannot  be  calculated  with  only  one  site  result. 
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NC  =:  Not  calculated.  UCL  cannot  be  calculated  with  only  one  site  result. 

(1)  Frequency  of  Occurrence  is  defined  as  the  percent  of  results  NOT  b- flagged  for  1995  data  or  results  greater  than  blank  UTLs  for  1994  data 

(2)  Blank  UTLs  for  1994  data  only. 
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NC  =  Not  calculated.  UCL  cannot  be  calculated  with  only  one  site  result. 

(1)  Frequency  of  Occurrence  is  defined  as  the  percent  of  results  NOT  b-f lagged  for  1995  data  or  results  greater  than  blank  UTLs  for  1994  data 

(2)  Blank  UTLs  for  1994  data  only. 
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NC  =  Not  calculated.  UCL  cannot  be  calculated  with  only  one  site  result. 

(1)  frequency  of  Occurrence  is  defined  as  the  percent  of  results  NOT  b-f lagged  for  1995  data  or  results  greater  than  blank  UTLs  for  1994  data 

(2)  Blank  UTLs  for  1994  data  only. 
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NC  =  Not  calculated.  UCL  cannot  be  calculated  with  only  one  site  result. 

(1)  Frequency  of  Occurrence  is  defined  as  the  percent  of  results  NOT  b-f lagged  for  1995  data  or  results  greater  than  blank  UTLs  for  1994  data 

(2)  Blank  UTLs  for  1994  data  only. 
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(continued) 
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(continued) 
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NC  =  Not  calculated.  UCL  cannot  be  calculated  with  only  one  site  result. 

(1)  Frequency  of  Occurrence  is  defined  as  the  percent  of  results  NOT  b-f lagged  for  1995  data  or  results  greater  than  blank  UTLs  for  1994  data 

(2)  Blank  UTLs  for  1994  data  only. 
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NC  =  Not  calculated.  UCL  cannot  be  calculated  with  only  one  site  result, 

(1)  Frequency  of  Occurrence  is  defined  as  the  percent  of  results  NOT  b-flagged  for  1995  data  or  results  greater  than  blank  UTLs  for  1994  data 

(2)  Blank  UTLs  for  1994  data  only. 
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NC  =  Not  calculated.  UCL  cannot  be  calculated  with  only  one  site  result. 

(1)  Frequency  of  Occurrence  is  defined  as  the  percent  of  results  NOT  b-f lagged  for  1995  data  or  results  greater  than  blank  UTLs  for  1994  data 

(2)  Blank  UTLs  for  1994  data  only. 
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NC  =  Not  calculated.  UCL  cannot  be  calculated  with  only  one  site  result. 

(1)  Frequency  of  Occurrence  is  defined  as  the  percent  of  results  NOT  b- flagged  for  1995  data  or  results  greater  than  blank  UTLs  for  1994  data 

(2)  Blank  UTLs  for  1994  data  only. 
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No  measureable  results  on  site. 
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Background  averages  appear  high  due  to  proxies  set  at  half  the  detection  limit 
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NOTE:  A  mean  associated  with  Log  Normal  data  was  calculated  using  a  scale  bias  correction  factor. 

Random  uniform  numbers,  between  zero  and  the  lesser  of  the  minimum  result  and  the  detection  limit,  substituted  for  non-detected  values. 

b.  One-sided  95%  upper  confidence  limit  for  the  mean. 
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NC  =  Not  calculated.  UCL  cannot  be  calculated  with  only  one  site  result. 

NOTE:  A  mean  associated  with  Log  Normal  data  was  calculated  using  a  scale  bias  correction  factor. 

Random  uniform  numbers,  between  zero  and  the  lesser  of  the  minimum  result  and  the  detection  limit,  substituted  for  non- detected  values. 

b.  One-sided  95%  upper  confidence  limit  for  the  mean. 
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APPENDIX  4B 


RISK-BASED  SCREENING 


Note:  Methodology  for  conducting  risk-based  screening 
is  described  in  Section  3  of  Volume  1. 
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4B-ii 


Table  4B-1 

Screening  Results  for  Southeast  Runway— Surface  Soil 


Chemical  of  Potential  Concern 

CAS  number 

Classification 

Streenini^  Result 

Benzo(a)pyrene 

50-32-8 

PNA 

Yes 

Diben2(a,h)anthracene 

53-70-3 

PNA 

Yes 

Benzo(b)fluoranthene 

205-99-2 

PNA 

Yes 

Benzo(a)anthracene 

56-55-3 

PNA 

Yes 

Indeno(l  ,2,3-cd)pyrene 

193-39-5 

PNA 

Yes 

Lead 

7439-92-1 

Metal 

NV® 

Phenanthrene 

85-01-8 

PNA 

NV 

Benzo(g,h,i)perylene 

191-24-2 

PNA 

NV 

2-Methylnaphthalene 

91-57-6 

PNA 

NV 

Yes  =  Screening  level  exceeded  Region  III  risk-based  concentration  and  is  a  chemical  of  potential  concern. 
NV  =  No  toxicity  values  are  available  for  this  analyte.  A  screening  level  was  not  calculated  for  this  analyte. 
PNA  =  Polynuclear  aromatic  hydrocarbon. 

®  Risk  from  exposure  to  lead  is  evaluated  using  the  USEPA  lEUBK  model. 
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Table  4B-2 

Screening  Results  for  Southeast  Runway— Subsurface  Soil 


Chemical  of  Potential  Concern 

CAS  number 

Classification 

Screening  Result 

Phenanthrene 

85-01-8 

PNA 

NV 

2-Methylnaphthalene 

91-57-6 

PNA 

NV 

NV  =  No  toxicity  values  are  available  for  this  analyte.  A  screening  level  was  not  calculated  for  this  anal5^e. 
PNA  =  Polynuclear  aromatic  hydrocarbon. 
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RISK  BASED  SCREENING  FOR  SOIL  FACILITY:  GALENA  RISK  ASSESSMENT,  PHASE  II 

Sample  Date: 10/13/95  SNMU:  SOUTHEAST  RUNWAY 
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Table  4B-3 

Screening  Results  for  Southeast  Runway — Groundwater 


Chemical  of  Potentiid  Concern 

CAS  number 

Classification 

Screening  Residt 

Beryllium 

7440-41-7 

Metal 

Yes 

Benzene 

71-43-2 

Volatile 

Yes 

1 ,2-Dichloroethane 

107-06-2 

Volatile 

Yes 

Chloromethane 

74-87-3 

Volatile 

Yes 

Chloroform 

67-66-3 

Volatile 

Yes 

Trichloroethene 

79-01-6 

Volatile 

Yes 

Phenanthrene 

85-01-8 

PNA 

NV 

2-Methylnaphthalene 

91-57-6 

PNA 

NV 

Yes  =  Screening  level  exceeded  Region  III  risk-based  concentration  and  is  a  chemical  of  potential  concern. 
NV  =  No  toxicity  values  are  available  for  this  analyte.  A  screening  level  was  not  calculated  for  this  analyte. 
PNA  =  Polynuclear  aromatic  hydrocarbon. 
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Table  4B-4 

Screening  Results  for  Control  Tower— Surface  Soil 


Cfamicai  of  Potential  CtHuxm 

CAS  munlrar 

.  ClassificatHHi 

^  Scmidii^ 
Result 

Thallium 

7440-28-0 

Metal 

Yes 

Antimony 

7440-36-0 

Metal 

Yes 

Benzo(a)pyrene 

50-32-8 

PNA 

Yes 

Dieldrin 

60-57-1 

Pesticide 

Yes 

4,4’-DDT 

50-29-3 

Pesticide 

Yes 

Benzo(b)fluoranthene 

205-99-2 

PNA 

Yes 

Aldrin 

309-00-2 

Pesticide 

Yes 

Lead 

7439-92-1 

Metal 

NV“ 

Phenanthrene 

85-01-8 

PNA 

NV 

Benzo(g,h,i)peiylene 

191-24-2 

PNA 

NV 

2-Methyln^hthalene 

91-57-6 

PNA 

NV 

Yes  =  Screening  level  exceeded  Region  111  risk-based  concentration  and  is  a  chemical  of  potential  concern. 
NV  =  No  toxicity  values  are  available  for  this  anal3de.  A  screening  level  was  not  calculated  for  this  analyte. 
PNA  =  polynuclear  aromatic  hydrocarbon 

®  Risk  from  exposure  to  lead  is  evaluated  using  the  USEPA  lEUBK  model. 
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Table  4B-5 

Screening  Results  for  Control  Tower— Groundwater 


Chemical  of  Potential  Concern 

CAS  number 

Classification 

Screening  Result 

Heptachlor  epoxide 

1024-57-3 

Pesticide 

Yes 

Trichloroethene 

79-01-6 

Volatile 

Yes 

1 ,2-Dicliloroethane 

107-06-2 

Volatile 

Yes 

Aldrin 

309-00-2 

Pesticide 

Yes 

Dieldrin 

60-57-1 

Pesticide 

Yes 

Heptachlor 

76-44-8 

Pesticide 

Yes 

cis- 1 ,2-Dichloroethene 

156-59-2 

Volatile 

Yes 

gamma-BHC  (Lindane) 

58-89-9 

Pesticide 

Yes 

beta-BHC 

319-85-7 

Pesticide 

Yes 

Dibromomethane 

74-95-3 

Volatile 

NV 

Yes  =  Screening  level  exceeded  Region  III  risk-based  concentration  and  is  a  chemical  of  potential  concern. 
NV  =  No  toxicity  values  are  available  for  this  anal)de.  A  screening  level  was  not  calculated  for  this  analyte. 
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Table  4B-6 


Detection  Limit  Screening  for  Surface  Sofl 
for  the  Southeast  Runway  Fuel  SpUl  Site 


Cbemical  Name 

CAS 

No. 

1^^ 

Screening 

Level 

“g/kg 

Ratio 

Exceeds 

Screening 

Level 

N-Nitrosodipropylamine 

621-64-7 

.009210 

.1010 

9.12E-02 

l.OlE-01 

NO 

Hexachlorobenzene 

118-74-1 

.01580 

.1740 

3.99E-01 

3.96E-02 

NO 

bis(2-Chloroeth.yl)ether 

111-44-4 

.01460 

.160 

5.81E-01 

2.51E-02 

NO 

2,6-Dimtrotoluene 

606-20-2 

.02180 

.330 

9.39E-01 

2.32E-02 

NO 

2,4-Dimtrotoluene 

121-14-2 

.01390 

.1530 

9.39E-01 

1.48E-02 

NO 

2-Nitroamline 

88-74-4 

.006280 

.0690 

4.69E-01 

1.34E-02 

NO 

3 ,3  -Dichlorobenzidine 

91-94-1 

.01090 

.120 

1.42E+00 

7.68E-03 

NO 

Vinyl  chloride 

75-01-4 

.000759 

.000946 

3.36E-01 

2.26E^3 

NO 

Hexachlorobutadiene 

87-68-3 

.01610 

.1770 

8.19E+00 

1.97E-03 

NO 

bis(2-Chloroisopropyl)ether 

39638-32-9 

.01520 

.1670 

9.12E+00 

1.67E-03 

NO 

Pentachlorophenol 

87-86-5 

.006280 

.0690 

5.32E+00 

1.18E-03 

NO 

1 , 1  -Dichloroethene 

75-35-4 

.000793 

.000988 

1.06E-K)0 

7.40E-04 

NO 

1,4-Dichlorobenzene 

106-46-7 

.01610 

.2450 

2.66E-H)1 

6.00E-04 

NO 

1,1,2,2-Tetrachloroethane 

79-34-5 

.001190 

.001480 

3.19E-H)0 

3.70E-04 

NO 

Hexachloroethane 

67-72-1 

.01370 

.1510 

4.56E+01 

3.00E-04 

NO 

Nitrobenzene 

98-95-3 

.01120 

.1240 

3.91E+01 

2.90E-04 

NO 

2,4-Dinitrophenol 

51-28-5 

.04570 

.5020 

1.56E+02 

2.90E-04 

NO 

Hexachlorocyclopentadiene 

77-47-4 

.1460 

2.170 

5.48E+02 

2.70E-04 

NO 

2,4,6-TrichlorophenoI 

88-06-2 

.01480 

.2710 

5.81E+01 

2.50E-04 

NO 

cis- 1 ,3-Dichloropropene 

542-75-6 

.000673 

.000839 

3.65E+00 

1.80E-04 

NO 

Carbon  tetrachloride 

56-23-5 

.000894 

.001110 

4.91E+00 

1.80E-04 

NO 

trans- 1,3  -Dichloropropene 

10061-02-6 

.000634 

.000790 

3.65E+00 

1.70E-04 

NO 

1 ,2-Dichloroethane 

107-06-2 

.000819 

.001020 

7.02E-K)0 

1.20E-04 

NO 

Dibromochloromethane 

124-48-1 

.000840 

.001050 

7.60E+00 

l.lOE-04 

NO 

Tetrachloroethene 

127-18-4 

.001080 

.001340 

1.23E+01 

9.00E-05 

NO 

Bromodichloromethane 

75-27-4 

.000820 

.001020 

1.06E+01 

8.00E-05 

NO 

1 , 1 ,2-Trichloroethane 

79-00-5 

.000860 

.001070 

1.12E-K)1 

8.00E-05 

NO 

Dibenzofiiran 

132-64-9 

.02240 

.2470 

3.13E+02 

7.00E-05 

NO 

1 ,2-Dichloropropane 

78-87-5 

.000640 

.000797 

9.39E+00 

7.00E-05 

NO 

4-Nitroaniline 

100-01-6 

.01490 

.1640 

2.35E+02 

6.00E-05 

NO 

4-Chloroaniline 

106-47-8 

.01520 

.1670 

3.13E+02 

5.00E-05 

NO 

3-Nitroaniline 

99-09-2 

.01240 

.1670 

2.35E+02 

5.00E-05 

NO 

4-Methylphenol/3  -Methylphenol 

106-44-5 

.01450 

.160 

3.91E+02 

4.00E-05 

NO 

2-Chlorophenol 

95-57-8 

.0140 

.1790 

3.91E-K)2 

4.00E-05 

NO 

2,4-Dichlorophenol 

120-83-2 

.00860 

.09450 

2.35E-K)2 

4.00E-05 

NO 

Benzene 

71-43-2 

.000910 

.001130 

2.20E-H)1 

4.00E-05 

NO 

Isophorone 

78-59-1 

.01340 

.1470 

6.72E+02 

2.00E-05 

NO 

2,4-Dimethylphenol 

105-67-9 

.02360 

.2590 

1.56E-K)3 

2.00E-05 

NO 

1 ,2,4-Trichlorobenzene 

120-82-1 

.01520 

.1670 

7.82E-K)2 

2.00E-05 

NO 

Chloromethane 

74-87-3 

.000990 

.001230 

4.91E+01 

2.00E-05 

NO 

4B-12 


Table  4B-6 
(Continued) 


Screwing 

Exceeds 

CAS 

Maximum 

Level 

Screening 

Chemical  Name 

No. 

mg/kg 

mfluR 

Ratio 

Level 

Fluorene 

86-73-7 

.02320 

.2550 

3.13E-K)3  l.OOE-05 

NO 

Diphenylamine  (N-Nitrosodiphenylamine) 

122-39-4 

.01650 

.1810 

1.96E-K)3  l.OOE-05 

NO 

Di-n-octylphthalate 

117-84-0 

.01570 

.360 

1.56E-K)3  1.00E-05 

NO 

Trichloroethene 

79-01-6 

.000787 

.000980 

5.81E-K)1  l.OOE-05 

NO 

Tribromomethane(Bromofonn) 

75-25-2 

.000658 

.000820 

8.09E-K)1  l.OOE-05 

NO 

Chloroform 

67-66-3 

.00110 

.001370 

1.05E-K)2  l.OOE-05 

NO 

Bromomethane 

74-83-9 

.001120 

.00140 

1.10E-K)2  l.OOE-05 

NO 

Phenol 

108-95-2 

.01460 

.160 

4.69E-K)4  O.OOE+00 

NO 

Dimethylphthalate 

131-11-3 

.01330 

.1460 

7.82E+05  O.OOE+00 

NO 

Diethylphthalate 

84-66-2 

.01550 

.170 

6.26E+04  O.OOE+00 

NO 

Dibulyl  phthalate 

84-74-2 

.0160 

.2330 

7.82E-K)3  O.OOE+00 

NO 

Butylbenzylphthalate 

85-68-7 

.01040 

.2520 

1.56E+04  O.OOE+00 

NO 

Benzyl  alcohol 

100-51-6 

.02840 

.4420 

2.35E-K)4  O.OOE+00 

NO 

Benzoic  acid 

65-85-0 

.2190 

2.40 

3.13E-K)5  O.OOE+00 

NO 

Acenaphthene 

83-32-9 

.01570 

.1730 

4.69E+03  O.OOE+00 

NO 

4-Nitrophenol 

100-02-7 

.01560 

.1710 

4.85E-K)3  O.OOE+OO 

NO 

4-Bromophenyl  phenyl  ether 

101-55-3 

.01320 

.1450 

4.54E+03  O.OOE+OO 

NO 

2-Methylphenol(o-cresol) 

9548-7 

.01040 

.1180 

3.91E+03  O.OOE+OO 

NO 

2-Chloronaphtlialene 

91-58-7 

.01850 

.2030 

6.26E+03  O.OOE+OO 

NO 

2,4,5-Trichlorophenol 

95-954 

.OHIO 

.1220 

7.82E+03  O.OOE+OO 

NO 

1 ,3  -Dichlorobenzene 

541-73-1 

.01350 

.1720 

6.96E+03  O.OOE+OO 

NO 

1,2-Dichlorobenzene 

95-50-1 

.01210 

.1730 

7.04E+03  O.OOE+OO 

NO 

trans-l,2-Dichloroethene 

156-60-5 

.001140 

.001430 

1.56E+03  O.OOE+OO 

NO 

o-Xylene 

9547-6 

.000735 

.000916 

1.56E+05  O.OOE+OO 

NO 

m&p-Xylenes 

108-32-3M 

.001620 

.002020 

1.56E+05  O.OOE+OO 

NO 

cis-l,2-Dichloroethene 

156-59-2 

.000943 

.001180 

7.82E+02  O.OOE+OO 

NO 

Vinyl  acetate 

108-054 

.000911 

.001130 

7.82E+04  O.OOE+OO 

NO 

Toluene 

108-88-3 

.000783 

.000976 

1.56E+04  O.OOE+OO 

NO 

Styrene 

10042-5 

.000916 

.001140 

1.56E+04  O.OOE+OO 

NO 

Ethylbenzene 

100414 

.000686 

.000855 

7.82E+03  O.OOE+OO 

NO 

Chloroethane 

75-00-3 

.001130 

.001410 

3.13E+04  O.OOE+OO 

NO 

Chlorobenzene 

108-90-7 

.000813 

.001010 

1.56E+03  O.OOE+OO 

NO 

Carbon  disulfide 

75-15-0 

.000791 

.000985 

7.82E+03  O.OOE+OO 

NO 

Acetone 

67-64-1 

.005070 

.006310 

7.82E+03  O.OOE+OO 

NO 

4-Methyl-2-pentanone(MIBK) 

108-10-1 

.002420 

.003010 

6.26E+03  O.OOE+OO 

NO 

2-Chloroethyl  vinyl  ether 

110-75-8 

.000917 

.001140 

1.96E+03  O.OOE+OO 

NO 

2-Butanone(MEK) 

78-93-3 

.003980 

.004950 

4.69E+04  O.OOE+OO 

NO 

1 , 1  -Dichloroethane 

75-34-3 

.001130 

.001410 

7.82E+03  O.OOE+OO 

NO 

1 , 1 , 1-Trichloroethane 

71-55-6 

.000833 

.001040 

7.04E+O3  O.OOE+OO 

NO 

bis(2-Chloroethoxy)methane 

111-91-1 

.01210 

.160 

O.OOE+OO  O.OOE+OO 

NV 

Acenaphthylene 

208-96-8 

.01410 

.1550 

O.OOE+OO  O.OOE+OO 

NV 

4-Chlorophenyl  phenyl  ether 

.009340 

.2530 

O.OOE+OO  O.OOE+OO 

NV 

4B-13 


Table  4B-6 
(Continued) 


Chemical  Name 

CAS 

No. 

Screening; 

Level 

mcfltg 

Ratio  : 

Exceeds 

Screening 

Level 

4-Chloro-3  -methylphenol 

59-50-7 

.00660 

.07250 

O.OOE+OO  O.OOE+00 

NV 

4,6-Dinitro-2-methylphenol 

.01660 

1.540 

O.OOE+00  O.OOE+OO 

NV 

2-Nitrophenol 

88-75-5 

.01790 

.1970 

O.OOE+OO  O.OOE+OO 

NV 

2-Hexanone 

591-78-6 

.002720 

.003390 

O.OOE+OO  O.OOE+OO 

NV 

Gasoline  Range  Organics 

1.0 

1.0 

O.OOE+OO  O.OOE+OO 

NV 

®No  screening  level  is  given  for  this  chemical  in  the  U.S.  EPA  Region  III  Risk-Based  Concentration  Table. 
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Table  4B-7 


Detection  Limit  Screening  for  Subsurface  Soil 
for  the  Southeast  Runway  Fuel  Spill  Site 


Table  4B-7 
(Continued) 


Chemical  Name 

CAS 

No. 

DL 

Maximum 

J®g/kg 

Screening 

Level 

mg^g 

Ratio 

Exceeds 

Screening 

Level 

2,4-Dichlorophenol 

120-83-2 

.008550 

5.650 

2.35E+02 

4.00E-05 

NO 

2-Chlorophenol 

95-57-8 

.01050 

10.70 

3.91E+02 

3.00E-05 

NO 

Isophorone 

78-59-1 

.01270 

8.830 

6.72E-K)2 

2.00E-05 

NO 

2,4-Dimethylphenol 

105-67-9 

.02350 

15.50 

1.56E+03 

2.00E-05 

NO 

1,2,4-Trichlorobenzene 

120-82-1 

.01510 

9.970 

7.82E+02 

2.00E-05 

NO 

Chloromethane 

74-87-3 

.000937 

.005370 

4.91E-H)1 

2.00E-05 

NO 

Pyrene 

129-00-0 

.02080 

17.60 

2.35E+03 

l.OOE-05 

NO 

Fluoranthene 

206-44-0 

.02180 

14.40 

3.13E-K)3 

l.OOE-05 

NO 

Diphenylamine  (N-Nitrosodiphenylamine) 

122-394 

.01640 

10.80 

1.96E+03 

l.OOE-05 

NO 

Di-n-octylphthalate 

117-84-0 

.01180 

21.50 

1.56E-K)3 

l.OOE-05 

NO 

Trichloroethene 

79-01-6 

.000744 

.004270 

5.81E+01 

l.OOE-05 

NO 

Tribromomethane(Bromofonn) 

75-25-2 

.000622 

.003570 

8.09E+01 

l.OOE-05 

NO 

Chloroform 

67-66-3 

.001040 

.005970 

1.05E-K)2 

l.OOE-05 

NO 

Bromomethane 

74-83-9 

.001060 

.006080 

l.lOE+02 

LOOE-05 

NO 

Phenol 

108-95-2 

.01450 

9.590 

4.69E+04 

O.OOE-tOO 

NO 

Dimethylphthalate 

131-11-3 

.01160 

8.730 

7.82E-K)5 

0.00E-H)0 

NO 

Diethylphthalate 

84-66-2 

.01540 

10.20 

6.26E+04 

O.OOE+OO 

NO 

Dibutyl  phthalate 

84-74-2 

.01210 

14.0 

7.82E+03 

O.OOE+00 

NO 

Butylbenzylphthalate 

85-68-7 

.007870 

15.10 

1.56E+04 

O.OOE+OO 

NO 

Ben2yl  alcohol 

100-51-6 

.02140 

26.50 

2.35E+04 

O.OOE+OO 

NO 

Benzoic  acid 

65-85-0 

.2180 

144.0 

3.13E+05 

O.OOE+OO 

NO 

Anthracene 

120-12-7 

.01880 

12.50 

2.35E-K)4 

O.OOE+OO 

NO 

4-Nitrophenol 

100-02-7 

.01550 

10.20 

4.85E+03 

O.OOE+OO 

NO 

4-Bromophenyl  phenyl  ether 

101-55-3 

.01310 

8.660 

4.54E+03 

O.OOE+OO 

NO 

2-Methylphenol(o-cresol) 

9548-7 

.007870 

7.060 

3.91E-K)3 

O.OOE+OO 

NO 

2-Chloronaphthalene 

91-58-7 

.01840 

12.20 

6.26E+03 

O.OOE+OO 

NO 

2,4,5-Trichlorophenol 

95-954 

.0110 

7.280 

7.82E+03 

O.OOE+OO 

NO 

1 ,3»Dichlorobenzene 

541-73-1 

.01020 

10.30 

6.96E+03 

O.OOE+OO 

NO 

1 ,2-Dichlorobenzene 

95-50-1 

.009120 

10.40 

7.04E+03 

O.OOE+OO 

NO 

brans- 1 ,2-Dichloroethene 

156-60-5 

.001080 

.00620 

1.56E-K)3 

O.OOE+OO 

NO 

cis-l,2-Dichloroethene 

156-59-2 

.000893 

.005120 

7.82E+02 

O.OOE+OO 

NO 

Vinyl  acetate 

108-054 

.000862 

.004940 

7.82E+04 

O.OOE+OO 

NO 

Styrene 

10042-5 

.000867 

.004970 

1.56E+04 

O.OOE+OO 

NO 

Chloroethane 

75-00-3 

.001070 

.006140 

3.13E+04 

0.00E-K)0 

NO 

Chlorobenzene 

108-90-7 

.000769 

.004410 

1.56E+03 

O.OOE+OO 

NO 

Carbon  disulfide 

75-15-0 

.000748 

.004290 

7.82E+03 

O.OOE+OO 

NO 

4-Methyl-2-pentanone(MIBK) 

108-10-1 

.002290 

.01310 

6.26E+03 

O.OOE+OO 

NO 

2-Chloroethyl  vinyl  ether 

110-75-8 

.000868 

.004970 

1.96E+03 

O.OOE+OO 

NO 

1, 1-Dichloroethane 

75-34-3 

.001070 

.006140 

7.82E+03 

O.OOE+OO 

NO 

1 , 1 , 1 -Trichloroethane 

71-55-6 

.000788 

.004520 

7.04E+03 

O.OOE+OO 

NO 

bis(2-Chloroethoxy)methane 

111-91-1 

.009120 

9.590 

O.OOE+00 

O.OOE+OO 

NV" 

Benzo(g,h,i)perylene 

191-24-2 

.02180 

17.70 

O.OOE+00 

O.OOE+OO 

NV“ 

4B-16 


Table  4B-7 
(Continued) 


Chemical  Name 

CAS 

No. 

Screening 

Level 

mg/kg  Ratio 

Exceeds 

Screening 

Level 

Acenaphthylene 

208-96-8 

.0140 

9.260 

O.OOE+00  O.OOE+00 

NV® 

4-Chlorophenyl  phenyl  ether 

.007040 

15:10 

O.OOE+OO  O.OOE+00 

NV“ 

4-Chloro-3-methylphenol 

59-50-7 

.006570 

4.340 

0.00E-K)0  O.OOE+OO 

NV* 

4,6-Dinitro-2-methylphenol 

.01250 

92.30 

O.OOE+OO  O.OOE+OO 

NV® 

2-Nitrophenol 

88-75-5 

.01780 

11.80 

O.OOE+OO  O.OOE+OO 

NV" 

2-Hexanone 

591-78-6 

.002580 

.01480 

O.OOE+OO  O.OOE+OO 

NV“ 

®  No  screening  level  is  given  for  this  chemical  in  the  U.S.  EPA  Region  HI  Risk-Based  Concentration  Table. 
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Table  4B-8 


Detection  Limit  Screening  for  Groundwater 
for  the  Southeast  Runway  Fuel  Spill  Site 


Chemical  Name 

CAS 

No. 

Screening 

Level 

mgfL 

Ratio 

Exceeds 

Screening 

Level 

Hexachlorobenzene 

118-74-1 

.000656 

.000691 

6.59E-06 

mmm 

YES 

N-Nitrosodipropylamine 

621-64-7 

.000896 

.000943 

9.57E-06 

If  ff  ff  If  ff  (1  {f 

iHUffl  ttttft 

YES 

bis(2-Chloroethyl)ether 

111-44-4 

.000857 

.000902 

9.59E-06 

YES 

Dibenz(a,h)anthTacene 

53-70-3 

.000648 

.000682 

9.17E-06 

####### 

YES 

Beiizo(a)pyrene 

50-32-8 

.000585 

.000616 

9.17E-06 

mmm 

YES 

1 , 1  -Dichloroethene 

75-35-4 

.000212 

.000636 

9.54E-06 

######// 

YES 

Hexachlorobutadiene 

87-68-3 

.001450 

.001530 

1.35E-04 

mmm# 

YES 

Hexachlorocyclopentadiene 

77-474 

.002260 

.002380 

2.19E-04 

-ff  If  ff  ff  ff  If  fl 

ftti'ftwftitft 

YES 

2,4-Diiiitrotoluene 

121-14-2 

.000991 

.001040 

9.85E-05 

####### 

YES 

Benzo(a)anthiacene 

56-55-3 

.000762 

.000802 

9.17E-05 

##m#m 

YES 

2,6-Dmitrotoluene 

606-20-2 

.000805 

.000847 

9.85E-05 

ij  11  ff  II  tt  II  ti 

WmFtittRt 

YES 

Bei)zo(b)fluoranthene 

205-99-2 

.000698 

.000735 

9.17E-05 

####### 

YES 

Indeno(l,2,3-cd)pyTene 

193-39-5 

.000551 

.000580 

9.17E-05 

#####m 

YES 

3,3'-Dichlorobenzidine 

91-94-1 

.000647 

.000681 

1.49E-04 

ff  If  ff  ff  ff  ff  ff 

ft  if  if  tf  ftti  H 

YES 

2-Nitroanilme 

88-744 

.000951 

.0010 

2.19E-04 

####### 

YES 

Vinyl  chloride 

75-014 

.000070 

.000209 

1.91E-05 

####### 

YES 

bis(2-Chloroisopropyl)ether 

39638-32-9 

.000891 

.000938 

2.60E-04 

ff  If  ff  ff  ff  If  ff 

ffff'Jf  tf  tt  fl  If 

YES 

cis-l,3-Dichloropropene 

542-75-6 

.000116 

.000348 

7.70E-05 

#####m 

YES 

Pentachlorophenol 

87-86-5 

.000834 

.000878 

5.58E-04 

#####m 

YES 

Hexachloroethane 

67-72-1 

.001020 

.001070 

7.54E-04 

####### 

YES 

1, 1,2,2-Tetrachloroethane 

79-34-5 

.000071 

.000212 

5.28E-05 

#mmm 

YES 

Benzo(k)fluoranthene 

207-08-9 

.001160 

.001220 

9.17E-04 

#m#m# 

YES 

Carbon  tetrachloride 

56-23-5 

.000131 

.000393 

1.62E-04 

8.09E-01 

NO 

Dibromochloromethane 

12448-1 

.000087 

.000261 

1.26E-04 

6.93E-01 

NO 

1 ,4-Dichlorobenzene 

10646-7 

.000216 

.000648 

4.40E-04 

4.91E-01 

NO 

1 , 1 ,2-Trichloroethane 

79-00-5 

.000068 

.000203 

1.85E-04 

3.66E-01 

NO 

1,1,1,2-Tetrachloroethane 

630-20-6 

.000133 

.000399 

4.06E-04 

3.28E-01 

NO 

1 ,2-Dichloropropane 

78-87-5 

.000044 

.000132 

1.55E-04 

2.84E-01 

NO 

Bromodichloromethane 

75-274 

.000046 

.000139 

1.76E-04 

2.63E-01 

NO 

Nitrobenzene 

98-95-3 

.000756 

.000796 

3.39E-03 

2.23E-01 

NO 

trans-l,3-Dichloropropene 

10061-02-6 

.000072 

.000217 

3.83E-04 

1.89E-01 

NO 

2,4,6-Trichlorophenol 

88-06-2 

.000976 

.001030 

6.09E-03 

1.60E-01 

NO 

bis(2-Ethylhe3gri)phthalate 

117-81-7 

.000731 

.000769 

4.78E-03 

1.53E-01 

NO 

Chrysene 

218-01-9 

.000858 

.000903 

9.17E-03 

9.35E-02 

NO 

Tribromomethane(Bromoform) 

75-25-2 

.000136 

.000408 

2.33E-03 

5.84E-02 

NO 

1 ,2,4-Trichlorobenzene 

120-82-1 

.000996 

.001050 

1.78E-02 

5.58E-02 

NO 

2,4-Dinitrophenol 

51-28-5 

.002590 

.002730 

7.30E-02 

3.55E-02 

NO 

4-Nitroaniline 

100-01-6 

.00120 

.001260 

l.lOE-01 

l.lOE-02 

NO 

Isophorone 

78-59-1 

.000770 

.000811 

7.05E-02 

1.09E-02 

NO 

2,4-Dichlorophenol 

120-83-2 

.001090 

.001150 

l.lOE-01 

9.95E-03 

NO 

Table  4B-8 
(Continued) 


Chemical  Name 

CAS 

No. 

Screening: 

Level 

mg/L 

Itatk) 

Exceeds 

Screening 

3-Nitroaniline 

99-09-2 

.001080 

.001140 

l.lOE-01 

9.86E-03 

NO 

Carbon  disulfide 

75-15-0 

.000190 

.000570 

2.08E-02 

9.15E-03 

NO 

4-Cliloroaniline 

106-47-8 

.000963 

.001010 

1.46E-01 

6.60E-03 

NO 

Dibenzofuran 

132-64-9 

.000865 

.000911 

1.46E-01 

5.92E-03 

NO 

Bromomethane 

74-83-9 

.000050 

.000150 

8.67E-03 

5.77E-03 

NO 

Chlorobenzene 

108-90-7 

.000205 

.000615 

3.94E-02 

5.20E-03 

NO 

2-Chlorophenol 

95-57-8 

.000799 

.000841 

1.83E-01 

4.38E-03 

NO 

4-Methylphenol/3-MethylphenoI 

106-44-5 

.000753 

.000793 

1.83E-01 

4.13E-03 

NO 

4-Bromophenyl  phenyl  ether 

101-55-3 

.006080 

.00640 

2.12E-m 

2.87E-03 

NO 

1 ,2,3-Trichloropropane 

%-18-4 

.000090 

.000271 

3.65E-02 

2.47E-03 

NO 

trans-1 ,2-Dichloroethene 

156-60-5 

.000212 

.000636 

1.22E-01 

1.74E-03 

NO 

cis-l,2-Dichloroethene 

156-59-2 

.000104 

.000312 

6.08E-02 

1.71E-03 

NO 

2,4-Diniethylphenol 

105-67-9 

.001030 

.001080 

7.30E-01 

1.41E-03 

NO 

Diphenylamine  (N-Nitrosodiphenylamine) 

122-39-4 

.000960 

.001010 

9.13E-01 

1.05E-03 

NO 

2-Chloroethyl  vinyl  ether 

110-75-8 

.000131 

.000393 

1.52E-01 

8.60E-04 

NO 

Pyrene 

129-00-0 

.000858 

.000903 

I.IOE+OO 

7.80E-04 

NO 

2-Butanone(MEK) 

78-93-3 

.001290 

.003870 

1.90E+O0 

6.80E-04 

NO 

4-Nitrophenol 

100-02-7 

.001360 

.001430 

2.26E+00 

6.00E-04 

NO 

Di-n-octylphthalate 

117-84-0 

.000397 

.000418 

7.30E-01 

5.40E-04 

NO 

Fluoranthene 

206-44-0 

.000751 

.000791 

1.46E-K)0 

5.10E-04 

NO 

1,2-Dichlorobenzene 

95-50-1 

.000182 

.000546 

3.70E-01 

4.90E-04 

NO 

1,3-Dichlorobenzene 

541-73-1 

.000228 

,000684 

5.41E-01 

4.20E-04 

NO 

2-Methylphenol(o-cresol) 

95-48-7 

.00070 

.000737 

1.83E+00 

3.80E-04 

NO 

2-Chloronaphthalene 

91-58-7 

.000796 

.000838 

2.92E-H)0 

2.70E-04 

NO 

2,4,5-Trichlorophenol 

95-954 

.000812 

.000855 

3.65E+00 

2.20E-04 

NO 

Butylbenzylphthalate 

85-68-7 

.000962 

.001010 

7.30E-H)0 

1.30E-04 

NO 

Styrene 

10042-5 

.000184 

.000552 

1.62E+00 

l.lOE-04 

NO 

4-Methyl-2-pentanone(MIBK) 

108-10-1 

.000316 

.000948 

2.92E+00 

l.lOE-04 

NO 

1,1, 1-Trichloroethane 

71-55-6 

.000120 

.000360 

1.28E+00 

9.00E-05 

NO 

Trichlorofluoromethane 

75-694 

.00010 

.00030 

1.29E-K)0 

8.00E-05 

NO 

1 , 1 -Dichloroethane 

75-34-3 

.000065 

.000194 

8.11E-01 

8.00E-05 

NO 

Anthracene 

120-12-7 

.000751 

.000791 

I.IOE+Ol 

7.00E-05 

NO 

Benzoic  acid 

65-85-0 

.006030 

.006350 

1.46E+02 

4.00E-05 

NO 

Diethylphthalate 

84-66-2 

.000962 

.001010 

2.92E+01 

3.00E-05 

NO 

Phenol 

108-95-2 

.000416 

.000438 

2.19E+01 

2.00E-05 

NO 

Vinyl  acetate 

108-054 

.000381 

.001140 

3.65E-K)1 

l.OOE-05 

NO 

Dimethylphthalate 

131-11-3 

.000808 

.000851 

3.65E+02 

####### 

NO 

bis(2-Chloroethoxy)methane 

111-91-1 

.000967 

.001020 

O.OOE+00 

mmm 

NV® 

Benzo(g,h,i)perylene 

191-24-2 

.000676 

.000712 

O.OOE+00 

####### 

NV* 

Acenaphthylene 

208-96-8 

.000880 

.000926 

O.OOE+OO 

mmm 

NV“ 

4-Chlorophenyl  phenyl  ether 

.000985 

.001040 

O.OOE+OO 

mmm 

NV® 

4-Chloro-3-methylphenol 

59-50-7 

.000866 

.000912 

O.OOE+OO 

mmm 

NV* 

4B-19 


Table  4B-8 
(Continued) 


Chemical  Name 

CAS 

No. 

DL 

Masimuiii 

ing/L 

Screening 

Level 

nig/L 

Ratio 

Exceeds 

Screeniag 

Level 

4,6-Dinitro-2-methylphenol 

.001060 

.001120 

O.OOE+OO 

NV* 

2-Nitrophenol 

88-75-5 

.000884 

.000931 

O.OOE+00 

####### 

NV“ 

Bromobenzene 

108-86-1 

.000167 

.000501 

O.OOE+OO 

####### 

NV 

2-Hexanone 

591-78-6 

.000347 

.001040 

O.OOE+OO 

NV“ 

1-Chlorohexane 

.000357 

.001070 

O.OOE+OO 

####### 

NV* 

No  screening  level  is  given  for  this  chemical  in  the  U.S.  EPA  Region  HI  Risk-Based  Concentration  Table. 


Table  4B-9 


Detection  Limit  Screening  for  Surface  Soil 
for  the  Control  Tower  Drum  Storage  Area 


Chemical  Name 

CAS 

No. 

Screening 

Level 

mg/kg 

Ratio 

Exceeds 

Screening 

Level 

Dibenz(a,h)anthiacene 

53-70-3 

.02620 

.030 

8.75E-02 

2.99E-01 

NO 

PCB-1242 

1336-36-3 

,01230 

.1240 

8.30E-02 

1.48E-01 

NO 

N-NitrosodiproRylamine 

621-64-7 

.008630 

.009890 

9.12E-02 

9.46E-02 

NO 

PCB-1260 

11096-82-5 

.003570 

.03610 

8.30E-02 

4.30E-02 

NO 

Hexachlorobenzene 

118-74-1 

.01480 

.0170 

3.99E-01 

3.71E-02 

NO 

2,6-Dinitrotoluene 

606-20-2 

.02820 

.03230 

9.39E-01 

3.00E-02 

NO 

PCB-1221 

11104-28-2 

.002370 

.0240 

8.30E-02 

2.86E-02 

NO 

bis(2-Chloroethyl)ether 

111-44-4 

.01370 

.01560 

5.81E-01 

2.36E-02 

NO 

PCB-1232 

11141-16-5 

.001790 

.01810 

8.30E-02 

2.16E-02 

NO 

2,4-Dinitrotoluene 

121-14-2 

.0130 

.01490 

9.39E-01 

1.38E-02 

NO 

2-Nitroaiiiline 

88-74-4 

.005880 

.006730 

4.69E-01 

1.25E-02 

NO 

Toxaphene 

8001-35-2 

.004370 

.04420 

5.81E-01 

7.53E-03 

NO 

3,3'-Dichlorobenzidine 

91-94-1 

.01020 

.01170 

1.42E+00 

7.19E-03 

NO 

Chlordane 

57-74-9 

.002450 

.02480 

4.91E-01 

4.99E-03 

NO 

Vinyl  chloride 

75-01-4 

.000711 

.000808 

3.36E-01 

2.11E-03 

NO 

PCB-1254 

11097-69-1 

.003150 

.03190 

1.56E-H)0 

2.01E-03 

NO 

Hexachlorobutadiene 

87-68-3 

.01510 

.01730 

8.19E+00 

1.84E-03 

NO 

bis(2-Chloroisopropyl)ether 

39638-32-9 

.01420 

.01630 

9.12E-K)0 

1.56E-03 

NO 

Pentachlorophenol 

87-86-5 

.005880 

.006730 

5.32E-H)0 

l.lOE-03 

NO 

beta-BHC 

319-85-7 

.000347 

.005320 

3.55E-01 

9.80E-04 

NO 

1,4-Dichlorobenzene 

106-46-7 

.02090 

.02390 

2.66E+01 

7.90E-04 

NO 

1,  l-Dichloroethene 

75-35-4 

.000743 

.000844 

1.06E+00 

7.00E-04 

NO 

PCB-1016 

12674-11-2 

.002490 

.02530 

5.48E+00 

4.50E-04 

NO 

2,4,6-Trichlorophenol 

88-06-2 

.02310 

.02640 

5.81E+01 

4.00E-04 

NO 

1,1,2,2-Tetrachloroethane 

79-34-5 

.001110 

.001260 

3.19E+00 

3.50E-04 

NO 

Hexachlorocyclopentadiene 

77-47-4 

.1850 

.2120 

5.48E-K)2 

3.40E-04 

NO 

Hexachloroethane 

67-72-1 

.01290 

.01480 

4.56E+01 

2.80E-04 

NO 

Nitrobenzene 

98-95-3 

.01050 

.01210 

3.91E+01 

2.70E-04 

NO 

2,4-Dinitrophenol 

51-28-5 

.04280 

.0490 

1.56E+02 

2.70E-04 

NO 

cis-l,3-Dichloropropene 

542-75-6 

.000631 

.000716 

3.65E+00 

1.70E-04 

NO 

Carbon  tetrachloride 

56-23-5 

.000838 

.000952 

4.91E+00 

1.70E-04 

NO 

trans-l,3-Dichlorppropene 

10061-02-6 

.000594 

.000675 

3.65E+00 

1.60E-04 

NO 

1,2-Dichloroethane 

107-06-2 

.000767 

.000872 

7.02E+00 

l.lOE-04 

NO 

Dibromochloromethane 

124-48-1 

.000787 

.000894 

7.60E-H)0 

l.OOE-04 

NO 

Tetrachloroethene 

127-18-4 

.001010 

.001150 

1.23E+01 

8.00E-05 

NO 

Dibenzofuran 

132-64-9 

.02110 

.02410 

3.13E+02 

7.00E-05 

NO 

Bromodichloromethane 

75-27-4 

.000768 

.000873 

1.06E+01 

7.00E-05 

NO 

1,1,2-Trichloroethane 

79-00-5 

.000805 

.000915 

1.12E-K)1 

7.00E-05 

NO 

4-Nitroaniline 

100-01-6 

.0140 

.0160 

2.35E-K)2 

6.00E-05 

NO 

S-Nitroaniline 

99-09-2 

.01420 

.01630 

2.35E+02 

6.00E-05 

NO 
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Table  4B-9 
(Continued) 


Chemical  Name 

CAS 

No. 

DL 

Maximum 

mg/kg 

Screening 

Level 

mg/hg 

Radn 

Exceeds 

Screening 

Level 

1,2-Dichloropropane 

78-87-5 

.000599 

.000681 

9.39E+00 

6.00E-05 

NO 

4-Chloroaniline 

106-47-8 

.01420 

.01630 

3.13E+02 

5.00E-05 

NO 

2-Chlorophenol 

95-57-8 

.01530 

.01750 

3.91E+02 

4.00E-05 

NO 

Benzene 

71-43-2 

.000852 

.000968 

2.20E+01 

4.00E-05 

NO 

4-Methylphenol/3-Methylphenol 

106-44-5 

.01360 

.01560 

3.91E+02 

3.00E-05 

NO 

2,4-Dichlorophenol 

120-83-2 

.008050 

.009220 

2.35E+02 

3.00E-05 

NO 

Isophorone 

78-59-1 

.01260 

.01440 

6.72E+02 

2.00E-05 

NO 

Di-n-oclylphthalate 

117-84-0 

.03070 

.03520 

1.56E-K)3 

2.00E-05 

NO 

1 ,2,4-Trichlorobenzene 

120-82-1 

.01420 

.01630 

7.82E+02 

2.00E-05 

NO 

Chloromethane 

74-87-3 

.000928 

.001050 

4.91E+01 

2.00E-05 

NO 

Naphthalene 

91-20-3 

.02010 

.0230 

3.13E+03 

l.OOE-05 

NO 

Fluorene 

86-73-7 

.02170 

.02490 

3.13E-K)3 

l.OOE-05 

NO 

Diphenylamine  (N-Nitrosodiphenylamine) 

122-39-4 

.01540 

.01770 

1.96E+03 

1.00E-05 

NO 

2,4-Dimethylphenol 

105-67-9 

.02210 

.02530 

1.56E+03 

l.OOE-05 

NO 

Trichloroethene 

79-01-6 

.000737 

.000837 

5.81E-K)1 

l.OOE-05 

NO 

Tribromomethane(Bromofonn) 

75-25-2 

.000616 

.00070 

8.09E+01 

l.OOE-05 

NO 

Chloroform 

67-66-3 

.001030 

.001170 

1.05E+02 

l.OOE-05 

NO 

Bromomethane 

74-83-9 

.001050 

.001190 

1.10E-H)2 

l.OOE-05 

NO  ■ 

Methoxychlor 

72-43-5 

.005590 

.05660 

3.91E+02 

l.OOE-05 

NO 

Phenol 

108-95-2 

.01370 

.01560 

4.69E-K)4 

O.OOE+00 

NO 

Dimethylphthalate 

131-11-3 

.01240 

.01420 

7.82E+05 

0.00E-H)0 

NO 

Diethylphthalate 

84-66-2 

.01450 

.01660 

6.26E+04 

O.OOE+00 

NO 

Dibutyl  phthalate 

84-74-2 

.01990 

.02280 

7.82E+03 

0.00E-K)0 

NO 

Butylben2ylphthalate 

85-68-7 

.02150 

.02460 

1.56E+04 

O.OOE+OO 

NO 

Benzyl  alcohol 

100-51-6 

.03770 

.04320 

2.35E-K)4 

O.OOE+00 

NO 

Benzoic  add 

65-85-0 

.2050 

.2350 

3.13E+05 

O.OOE+OO 

NO 

Acenaphthene 

83-32-9 

.01470 

.01690 

4.69E+03 

O.OOE+OO 

NO 

4-Nitrophenol 

100-02-7 

.01460 

.01670 

4.85E-K)3 

O.OOE+OO 

NO 

4-Bromophenyl  phenyl  ether 

101-55-3 

.01230 

.01410 

4.54E-K)3 

O.OOE+OO 

NO 

2-Methylphenol(o-cresol) 

95-48-7 

.01010 

.01150 

3.91E-K)3 

O.OOE+OO 

NO 

2-Chloronaphthalene 

91-58-7 

.01730 

.01990 

6.26E+03 

O.OOE+OO 

NO 

2,4,5-Trichlorophenol 

95-95-4 

.01040 

.01190 

7.82E-K)3 

O.OOE+OO 

NO 

1,3-Dichlorobenzene 

541-73-1 

.01470 

.01680 

6.96E-K)3 

O.OOE+OO 

NO 

1,2-Dichlorobenzene 

95-50-1 

.01470 

.01690 

7.04E-K)3 

O.OOE+OO 

NO 

trans-l,2-Dichloroethene 

156-60-5 

.001070 

.001220 

1.56E+03 

O.OOE+OO 

NO 

o-Xylene 

95-47-6 

.000689 

.000783 

1.56E-K)5 

O.OOE+OO 

NO 

m&p-Xylenes 

108-32-3M 

.001520 

.001730 

1.56E+05 

O.OOE+OO 

NO 

cis-l,2-Dichloroethene 

156-59-2 

.000884 

.0010 

7.82E+02 

O.OOE+OO 

NO 

Vinyl  acetate 

108-05-4 

.000853 

.000969 

7.82E+04 

O.OOE+OO 

NO 

Toluene 

108-88-3 

.000734 

.000834 

1.56E+04 

O.OOE+OO 

NO 

Styrene 

100-42-5 

.000858 

.000975 

1.56E+04 

O.OOE+OO 

NO 

Ethylbenzene 

100-41-4 

.000643 

.000730 

7.82E+03 

O.OOE+OO 

NO 
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Table  4B-9 
(Continued) 


;  •  •  i;  ‘  ‘ 

■grin 

Screening] 

Exceeds 

CAS 

Level  1 

Screening 

Chemical  Name 

Na 

mgfitg 

mgficg  {  Ratio 

Level 

Chloroethane 

Chlorobenzene 


75-00-3 


.001060  .001210  3.13E+04  O.OOE+00  NO 


Carbon  disulfide 
Acetone 

4-Methyl-2-pentanone(MIBK) 

2-Chloroethyl  vinyl  ether 

2-Butanone(MEK) 

1,1-Dichloroethane 

1,1,1  -Trichloroethane 

Endosulfan  sulfate 

bis(2-ChIoroethoJO^)methane 

Acenaphthylene 

4-Chlorophenyl  phenyl  ether 

4-Chloro-3-methylphenol 

4,6-Dinitro-2-methylphenol 

2-Nitrophenol 

2-Hexanone 

PCB-1248 

Gasoline  Range  Organics 


108-90-7 

.000761 

.000865 

75-15-0 

.000741 

.000842 

67-64-1 

.004750 

.005390 

108-10-1 

.002270 

.002570 

110-75-8 

.000859 

.000976 

78-93-3 

.003720 

.004230 

75-34-3 

.001060 

.001210 

71-55-6 

.000781 

.000887 

1031-07-8 

.000556 

.005630 

111-91-1 

.01370 

.01560 

208-96-8 

.01320 

.01510 

.02150 

.02470 

59-50-7 

.006180 

.007080 

.1310 

.1510 

88-75-5 

.01670 

.01920 

591-78-6 

.002550 

.00290 

12672-29-6 

.004260 

.04320 

1.0 

1.0 

1.56E+03 

O.OOE+OO 

NO 

7.82E-K)3 

O.OOE+OO 

NO 

7.82E-K)3 

O.OOE+OO 

NO 

6.26E-K)3 

O.OOE+OO 

NO 

1.96E-K)3 

O.OOE+OO 

NO 

4.69E-K)4 

O.OOE+OO 

NO 

7.82E-K)3 

O.OOE+OO 

NO 

7.04E-K)3 

O.OOE+OO 

NO 

4.69E-K)2 

O.OOE+OO 

NO 

O.OOE+OO 

O.OOE+OO 

NV 

O.OOE+00 

O.OOE+OO 

NV 

O.OOE+OO 

O.OOE+OO 

NV 

O.OOE+OO 

O.OOE+OO 

NV 

O.OOE+OO 

O.OOE+OO 

NV 

O.OOE+OO 

O.OOE+OO 

NV 

O.OOE+OO 

O.OOE+OO 

NV 

O.OOE+OO 

O.OOE+OO 

NV 

O.OOE+OO 

O.OOE+OO 

NV 

“  No  screening  level  is  given  for  this  chemical  in  the  U.S.  EPA  Region  HI  Risk-Based  Concentration  Table. 
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Table  4B-10 


Detection  Limit  Screening  for  Groundwater 
for  the  Control  Tower  Drum  Storage  Area 


Cbemkal  Name 

CAS 

No. 

DL 

Maxhnom 

mg/L 

Screening 

Level 

Bade 

Exceeds 

Screening 

Level 

Dibenz(a,h)anthracene 

53-70-3 

.000990 

.0010 

9.17E-06 

1.08E+02 

YES 

Beiizo(a)pyrene 

50-32-8 

.000786 

.000794 

9.17E-06 

8.57E-K)1 

YES 

Hexachlorobenzene 

118-74-1 

.000545 

.000550 

6.59E-06 

8.27E+01 

YES 

N-Nitrosodipropylamine 

621-64-7 

.000610 

.000616 

9.57E-06 

6.38E-K)1 

YES 

bis(2-Chloroethyl)ether 

111-444 

.000482 

.000487 

9.59E-06 

5.03E+01 

YES 

Benzo(b)fluoranthene 

205-99-2 

.001040 

.001050 

9.17E-05 

1.13E+01 

YES 

Indeno(l,2,3-cd)pyrene 

193-39-5 

.000874 

.000882 

9.17E-05 

9.53E+00 

YES 

1, 1  -Dichloroethene 

75-354 

.000081 

.000081 

9.54E-06 

8.45E+00 

YES 

PCB-1232 

11141-16-5 

.000073 

.000074 

8.70E-06 

8.37E+00 

YES 

Hexachlorobutadiene 

87-68-3 

.001020 

.001030 

1.35E-04 

7.54E+00 

YES 

2,6-Dinitrotoluene 

606-20-2 

.000737 

.000745 

9.85E-05 

7.48E-H)0 

YES 

2,4-Dinitrotoluene 

121-14-2 

.000676 

.000683 

9.85E-05 

6.86E-K)0 

YES 

Benzo(a)anthracene 

56-55-3 

.000588 

.000594 

9.17E-05 

6.41E+00 

YES 

3,3'  -Dichlorobenzidine 

91-94-1 

.000885 

.000894 

1.49E-04 

5.95E-K)0 

YES 

Hexachlorocyclopentadiene 

77-47-4 

.001180 

.001190 

2.19E-04 

5.39E-K)0 

YES 

Vinyl  chloride 

75-014 

.000099 

.000099 

1.91E-05 

5.19E+00 

YES 

PCB-1260 

11096-82-5 

.000035 

.000036 

8.70E-06 

4.04E-K)0 

YES 

2-Nitroaniline 

88-74-4 

.000730 

.000738 

2.19E-04 

3.33E-K)0 

YES 

PCB-1221 

11104-28-2 

.000029 

.000029 

8.70E-06 

3.31E+00 

YES 

1, 1 ,2,2-Tetrachloroethane 

79-34-5 

.000170 

.000170 

5.28E-05 

3.22E-K)0 

YES 

PCB-1242 

1336-36-3 

.000027 

.000027 

8.70E-06 

3.07E-K)0 

YES 

Pentachlorophenol 

87-86-5 

.000942 

.000951 

5.58E-04 

1.69E-K)0 

YES 

bis(2-Chloroisopropyl)ether 

39638-32-9 

.000438 

.000443 

2.60E-04 

1.68E+00 

YES 

Benzo(k)fluoranthene 

207-08-9 

.001090 

.00110 

9.17E-04 

1.19E+00 

YES 

cis~  1,3-Dichloropropene 

542-75-6 

.000076 

.000076 

7.70E-05 

9.85E-01 

NO 

1 ,4-Dichlorobenzene 

10646-7 

.000423 

.000423 

4.40E-04 

9.62E-01 

NO 

Toxaphene 

8001-35-2 

.000056 

.000058 

6.09E-05 

9.26E-01 

NO 

Hexachloroethane 

67-72-1 

.000546 

.000551 

7.54E-04 

7.25E-01 

NO 

Carbon  tetrachloride 

56-23-5 

.000117 

.000117 

1.62E-04 

7.22E-01 

NO 

bis(2-Ethylhexyl)phthalate 

117-81-7 

.002630 

.002650 

4.78E-03 

5.50E-01 

NO 

1 , 1 ,2-Trichloroethane 

79-00-5 

.000092 

.000092 

1.85E-04 

4.97E-01 

NO 

1 ,2-Dichloropropane 

78-87-5 

.000074 

.000074 

1.55E-04 

4.78E-01 

NO 

Chlordane 

57-74-9 

.000020 

.000020 

5.15E-05 

3.86E-01 

NO 

Bromodichloromethane 

75-274 

.000054 

.000054 

1.76E-04 

3.05E-01 

NO 

alpha-BHC 

319-84-6 

.000003 

.000003 

1.06E-05 

2.73E-01 

NO 

Chloroform  ' 

67-66-3 

.000036 

.000036 

1.53E-04 

2.37E-01 

NO 

Dibromochloromethane 

12448-1 

.000028 

.000028 

1.26E-04 

2.25E-01 

NO 

trans- 1 ,3-Dichloropropene 

10061-02-6 

.000083 

.000083 

3.83E-04 

2.17E-01 

NO 

1, 1, 1,2-Tetrachloroethane  < 

630-20-6 

.000085 

.000085 

4.06E-04 

2.10E-01 

NO 

Tetrachloroethene 

127-184 

.000209 

.000209 

1.07E-03 

1.96E-01 

NO 
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Table  4B-10 
(Continued) 


Chemical  Name 

CAS 

1  No. 

Screening  | 
Level  1 
mg^  1 

iliiilWi 

Exceeds 

Screening 

Levd 

Nitroben2®ne 

98-95-3 

.000434 

.000439 

3.39E-03 

1.28E-01 

NO 

Chrysene 

218-01-9 

.000980 

.000990 

9.17E-03 

1.07E-01 

NO 

2,4,6-Trichlorophenol 

88-06-2 

.000648 

.000654 

6.09E-03 

1.06E-01 

NO 

Tribromomethane(Bromoform) 

75-25-2 

.000108 

.000108 

2.33E-03 

4.64E-02 

NO 

1,2,4-Trichlorobenzene 

120-82-1 

.000435 

.000440 

1.78E-02 

2.44E-02 

NO 

4,4'-DDT 

50-29-3 

.000004 

.000013 

1.97E-04 

1.88E-02 

NO 

PCB-1254 

11097-69-1 

.000013 

.000013 

7.30E-04 

1.73E-02 

NO 

2,4-Dinitrophenol 

51-28-5 

.001110 

.001120 

7.30E-02 

1.52E-02 

NO 

PCB-1016 

12674-11-2 

.000032 

.000033 

2.56E-03 

1.26E-02 

NO 

Bromomethane 

74-83-9 

.000097 

.000097 

8.67E-03 

1.12E-02 

NO 

4,4'-DDD 

72-54-8 

.000003 

.000003 

2.79E-04 

1.08E-02 

NO 

4-Nitroaniline 

100-01-6 

.001080 

.001090 

l.lOE-01 

9.86E-03 

NO 

2,4-Dichlorophenol 

120-83-2 

.000861 

.000869 

l.lOE-01 

7.86E-03 

NO 

Carbon  disuMde 

75-15-0 

.000161 

.000161 

2.08E-02 

7.76E-03 

NO 

3-Nitroaniline 

99-09-2 

.000771 

.000778 

l.lOE-01 

7.04E-03 

NO 

1,2,3-Trichloropropane 

96-18-4 

.000233 

.000233 

3.65E-02 

6.38E-03 

NO 

4-Chloroaniline 

106-47-8 

.000929 

.000939 

1.46E-01 

6.36E-03 

NO 

Isophorone 

78-59-1 

.000320 

.000323 

7.05E-02 

4.54E-03 

NO 

Dibenzofuian 

132-64-9 

.000548 

.000553 

1.46E-01 

3.75E-03 

NO 

2-ChlorophenoI 

95-57-8 

.000560 

.000565 

1.83E-01 

3.07E-03 

NO 

Chlorobenzene 

108-90-7 

.000112 

.000112 

3.94E-02 

2.84E-03 

NO 

4-Methylphenol/3-Methylphenol 

106-44-5 

.000361 

.000364 

1.83E-01 

1.98E-03 

NO 

Acenapbthene 

83-32-9 

.000632 

.000639 

3.65E-01 

1.73E-03 

NO 

2,4-Dimethylphenol 

105-67-9 

.000798 

.000806 

7.30E-01 

1.09E-03 

NO 

Diphenylamine  (N-Nitrosodiphenylamine) 

122-39-4 

.000890 

.000899 

9.13E-01 

9.80E-04 

NO 

1,2-Dichlorobenzene 

95-50-1 

.000354 

.000354 

3.70E-01 

9.60E-04 

NO 

2-Chloroethyl  vinyl  ether 

110-75-8 

.000124 

.000124 

1.52E-01 

8.20E-04 

NO 

1,3-Dichlorobenzene 

541-73-1 

.000391 

.000391 

5.41E-01 

7.20E-04 

NO 

Di-n-octylphthalate 

117-84-0 

.000510 

.000515 

7.30E-01 

7.00E-04 

NO 

Endrin 

72-20-8 

.000008 

.000008 

l.lOE-02 

6.90E-04 

NO 

Pyrene 

129-00-0 

.00070 

.000707 

I.IOE+OO 

6.40E-04 

NO 

Endrin  aldehyde 

7421-93-4 

.000006 

.000006 

l.lOE-02 

5.80E-04 

NO 

Naphthalene 

91-20-3 

.000764 

.000771 

1.46E+00 

5.20E-04 

NO 

4-Nitrophenol 

100-02-7 

.001150 

.001160 

2.26E-K)0 

5.10E-04 

NO 

2-Butanone(MEK) 

78-93-3 

.000890 

.000890 

1.90E-K)0 

4.70E-04 

NO 

Fluoranthene 

206-44-0 

.000583 

.000589 

1.46E-K)0 

4.00E-04 

NO 

Fluorene 

86-73-7 

.000454 

.000458 

1.46E-K)0 

3.10E-04 

NO 

Butylbenzylphthalate 

85-68-7 

.00180 

.001820 

7.30E+00 

2.50E-04 

NO 

2-Chloronaphthalene 

91-58-7 

.000650 

.000656 

2.92E-K)0 

2.20E-04 

NO 

Methoxychlor 

72-43-5 

.000040 

.000063 

1.83E-01 

2.20E-04 

NO 

4-Bromophenyl  phenyl  ether 

101-55-3 

.000415 

.000419 

2.12E-K)0 

2.00E-04 

NO 

Benzoic  acid 

65-85-0 

.02580 

.0260 

1.46E-K)2 

1.80E-04 

NO 

Table  4B-10 
(Continued) 


Clienncal  Name 

CAS 

No. 

Screening 

Level 

rstslh 

■ 

Exceeds 

Screening 

Level 

2-Methylphenol(o-cresol) 

95-48-7 

.000311 

.000314 

1.83E-K)0 

1.70E-04 

NO 

4-Methyl-2-pentanone(MIBK) 

108-10-1 

.000501 

.000501 

2.92E+00 

1.70E-04 

NO 

2,4,5-Trichlorophenol 

95-95-4 

.000544 

.000550 

3.65E+00 

1.50E-04 

NO 

Dibutyl  phthalate 

84-74-2 

.000489 

.000494 

3.65E-H)0 

1.30E-04 

NO 

1, 1-Dichloroethane 

75-34-3 

.000089 

.000089 

8.11E-01 

l.lOE-04 

NO 

Endosulfan  11 

33213-65-9 

.000004 

.000004 

3.65E-02 

l.OOE-04 

NO 

Ethylbenzene 

100-41-4 

.000110 

.000110 

1.34E+00 

8.00E-05 

NO 

1,1,  l-Trichloroethane 

71-55-6 

.000099 

.000099 

1.28E-K)0 

8.00E-05 

NO 

Anthracene 

120-12-7 

.000755 

.000762 

l.lOE+01 

7.00E-05 

NO 

Trichlorofluoromethane 

75-69-4 

.000094 

.000094 

1.29E-K)0 

7.00E-05 

NO 

Styrene 

100-42-5 

.000113 

.000113 

1.62E-KK) 

7.00E-05 

NO 

Benzyl  alcohol 

100-51-6 

.000532 

.000538 

1.10E-K)1 

5.00E-05 

NO 

delta-BHC 

319-86-8 

.000001 

.000002 

1.64E-02 

5.00E-05 

NO 

Phenol 

108-95-2 

.000369 

.000372 

2.19E-K)1 

2.00E-05 

NO 

Endosulfan  sulfate 

1031-07-8 

.000005 

.000010 

2.19E-01 

2.00E-05 

NO 

Diethylphthalate 

84-66-2 

.000251 

.000253 

2.92E-K)1 

l.OOE-05 

NO 

o-Xylene 

95-47-6 

.000124 

.000124 

1.22E-K)1 

l.OOE-05 

NO 

Chloroethane 

75-00-3 

.000097 

.000097 

8.59E+00 

l.OOE-05 

NO 

Dimethylphthalate 

131-11-3 

.000443 

.000448 

3.65E+02 

O.OOE+OO 

NO 

Vinyl  acetate 

108-05-4 

.000127 

.000127 

3.65E-K)1 

O.OOE+OO 

NO 

bis(2-Chloroethoxy)methane 

111-91-1 

.000625 

.000632 

O.OOE+00 

O.OOE+OO 

NV“ 

Phenanthrene 

85-01-8 

.000653 

.000659 

O.OOE+00 

O.OOE+OO 

NV“ 

Benzo(g,h,i)perylene 

191-24-2 

.001120 

.001130 

O.OOE+OO 

O.OOE+OO 

NV“ 

Acenaphthylene 

208-96-8 

.000626 

.000633 

O.OOE+00 

O.OOE+OO 

NV“ 

4-Chlorophenyl  phenyl  ether 

.000463 

.000467 

O.OOE+OO 

O.OOE+OO 

NV 

4-Chloro-3-methylphenol 

59-50-7 

.000396 

.00040 

O.OOE+OO 

O.OOE+OO 

NV 

4,6-Dinitro-2-methylphenol 

.000972 

.000981 

O.OOE+OO 

O.OOE+OO 

NV“ 

2-Nitrophenol 

88-75-5 

.000733 

.000741 

O.OOE+OO 

O.OOE+OO 

NV“ 

2-Methylnaphthalene 

91-57-6 

.000575 

.000580 

O.OOE+OO 

O.OOE+OO 

NV 

Bromobenzene 

108-86-1 

.000165 

.000165 

O.OOE+OO 

O.OOE+OO 

NV 

2-Hexanone 

591-78-6 

.000766 

.000766 

O.OOE+OO 

O.OOE+OO 

NV 

1-Chlorohexane 

.000154 

.000154 

O.OOE+OO 

O.OOE+OO 

NV 

PCB-1248 

12672-29-6 

.000032 

.000032 

O.OOE+OO 

O.OOE+OO 

,NV 

“No  screening  level  is  given  for  this  chemical  in  the  U.S.  EPA  Region  HI  Risk-Based  Concentration  Table. 
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APPENDIX  4C 


GROUNDWATER  MODELING 


Note:  Methodology  for  conducting  groundwater  modeling 
is  described  in  Appendix  C  (Volume  3). 
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Table  4C-2 

Groundwater  Modeling  Results  for  the  Control  Tower  Drum  Storage  Area,  South 


APPENDIX  4D 


AIR  EMISSIONS  ESTIMATING  AND  DISPERSION 
MODELING  IN  AMBIENT  AIR 


Note:  Methodology  for  estimating  air  emissions  and  modeling 
air  dispersion  is  described  in  Appendix  D  (Volume  3). 
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Figure  4D-1  Southeast  Runway  Fuel  Spill  Site  Sources 
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Figure  4D-2  Southeast  Ruj^^  Fuel  Spill  Receptors 
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Figure  4D-3  Control  Tower  Drum  Storage  Area  Sources 
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Figure  4D-4  Control  Tower  Dmm  Storage  Area  Receptors 
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Appendix  4D— Air  Emissions  Estimating  and  Dispersion  Modeling  in  Ambient  Air 

Baseline  Risk  Assessment  Addendum 


Table  4D-3 

Maximum  Predicted  Concentrations  for  General  Exposure  Scenario 


Site 

""V  l^TGliemical:.:: ; 

Receptor  Class 

Maximum  Predicted 
Concentration  (pg/m^) 

Control  Tower  Drum  Storage 

Benzo(g,h,i)perylene 

Residential 

8.660 192e-09 

Control  Tower  Drum  Storage 

Benzo(b)fluoranthene 

Residential 

1.671 852e-08 

Control  Tower  Drum  Storage 

Aldrin 

Residential 

6.542510e-10 

Control  Tower  Drum  Storage 

4,4’-DDT 

Residential 

5.528256e-08 

Control  Tower  Drum  Storage 

Benzo(a)pyrene 

Residential 

9.986527e-09 

Control  Tower  Drum  Storage 

Dieldrin 

Residential 

8.805090e-10 

Control  Tower  Drum  Storage 

Lead 

Residential 

8.537589e-06 

Control  Tower  Drum  Storage 

Thallium 

Residential 

2.842148e-06 

Control  Tower  Drum  Storage 

Antimony 

Residential 

4.3468 14e-06 

Control  Tower  Drum  Storage 

Phenanihrene 

Residential 

1.415501e-08 

Control  Tower  Drum  Storage 

2-Methylnaphthalene 

Residential 

2.563506e-09 

Control  Tower  Drum  Storage 

Benzo(g,h,i)peiylene 

Dormitory 

7.011 55  le-09 

Control  Tower  Drum  Storage 

Benzo(b)fluoranthene 

Dormitory 

1.353581e-08 

Control  Tower  Drum  Storage 

Aldrin 

Dormitory 

5.297010e-10 

Control  Tower  Drum  Storage 

4,4'-DDT 

Dormitory 

4.475842e-08 

Control  Tower  Drum  Storage 

Benzo(a)pyrene 

Dormitory 

8.085392e-09 

Control  Tower  Drum  Storage 

Dieldrin 

Dormitory 

7.128860e-10 

Control  Tower  Drum  Storage 

Lead 

Dormitory 

6.912288e-06 

Control  Tower  Drum  Storage 

Thallium 

Dormitory 

2.301088e-06 

Control  Tower  Drum  Storage 

Antimony 

Dormitory 

3.519311e-06 

Control  Tower  Drum  Storage 

Phenanthrene 

Dormitory 

1.146032e-08 

Control  Tower  Drum  Storage 

2-Methylnaphthalene 

Dormitory 

2.075491e-09 

Control  Tower  Drum  Storage 

Benzo(g,h,i)perylene 

Off  Site 

4.362451e-08 

Control  Tower  Drum  Storage 

Benzo(b)fluoranthene 

Off  Site 

8.421720e-08 

Control  Tower  Drum  Storage 

Aldrin 

Off  Site 

3.295700e-09 

Control  Tower  Drum  Storage 

4,4'-DDT 

Offsite 

2.784782e-07 

Control  Tower  Drum  Storage 

Benzo(a)pyrene 

Off  Site 

5.030574e-08 

Control  Tower  Drum  Storage 

Dieldrin 

Off  Site 

4.435439e-09 

Control  Tower  Drum  Storage 

Lead 

Off  Site 

4.300692e-05 

Control  Tower  Drum  Storage 

Thallium 

Off  Site 

1.431692e-05 

Control  Tower  Drum  Storage 

Antimony 

Off  Site 

2.189647e-05 

Control  Tower  Drum  Storage 

Phenanthrene 

Off  Site 

7.130390e-08 

Control  Tower  Drum  Storage 

2-Methybaphthalene 

Off  Site 

1.291330e-08 
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Table  4D-3 
(Continued) 


Site 

Chemical 

Receptor  CIa» 

Maximum  Predicted 
Concentration  (pg/m^ 

Control  Tower  Drum  Storage 

Benzo(g,h,i)peiylene 

Old  Town 

1.383268e-08 

Control  Tower  Drum  Storage 

Benzo(b)fluoranthene 

Old  Town 

2.670401e-08 

Control  Tower  Drum  Storage 

Aldrin 

Old  Town 

1.045017e-09 

Control  Tower  Drum  Storage 

4,4’-DDT 

Old  Town 

8.830126e-08 

Control  Tower  Drum  Storage 

Benzo(a)pyrene 

Old  Town 

1.595120e-08 

Control  Tower  Drum  Storage 

Dieldrin 

Old  Town 

1.40641  le-09 

Control  Tower  Drum  Storage 

Lead 

Old  Town 

1.363685e-05 

Control  Tower  Drum  Storage 

Thallium 

Old  Town 

4.539682e-06 

Control  Tower  Drum  Storage 

Antimony 

Old  Town 

6.943043e-06 

Control  Tower  Drum  Storage 

Phenanthrene 

Old  Town 

2.260940e-08 

Control  Tower  Drum  Storage 

2-Methylnaphthalene 

Old  Town 

4.094615e-09 

Control  Tower  Drum  Storage 

Benzo(g,h,i)perylene 

New  Town 

5.334340e-10 

Control  Tower  Drum  Storage 

Benzo(b)fluoranthene 

New  Town 

1.029795e-09 

Control  Tower  Drum  Storage 

Aldrin 

New  Town 

4.029900e-ll 

Control  Tower  Drum  Storage 

4,4’-DDT 

New  Town 

3.405189e-09 

Control  Tower  Drum  Storage 

Benzo(a)pyrene 

6.151310e-10 

Control  Tower  Drum  Storage 

Dieldrin 

5.423600e-ll 

Control  Tower  Drum  Storage 

Lead 

New  Town 

5.2588206-07 

Control  Tower  Drum  Storage 

Thallium 

New  Town 

1.750652e-07 

Control  Tower  Drum  Storage 

Antimony 

New  Town 

2.677467e-07 

Control  Tower  Drum  Storage 

Phenanthrene 

New  Town 

8.718930e-10 

Control  Tower  Drum  Storage 

2-Methylnaphthalene 

New  Town 

1.579020e-10 

South  Runway  Fuel  Spill 

Ben2o(gJi,i)perylene 

Residential 

5.469160e-09 

South  Runway  Fuel  Spill 

Indeno(  1 ,2,3-cd)pyrene 

Residential 

7.172669e-09 

South  Runway  Fuel  Spill 

Benzo(b)fluoranthene 

Residential 

1.207399e-08 

South  Runway  Fuel  Spill 

Benzo(a)pyrene 

Residential 

1.482352e-08 

South  Runway  Fuel  Spill 

Dibenz(a,h)anthracene 

Residential 

2.779409e-09 

South  Runway  Fuel  Spill 

Benz(a)anthracene 

Residential 

9.354355e-09 

South  Runway  Fuel  Spill 

Lead 

Residential 

1.518215e-06 

South  Runway  Fuel  Spill 

Phenanthrene 

Residential 

4.453032e-09 

South  Runway  Fuel  Spill 

2-Methylnaphthalene 

Residential 

9.324470e-10 

South  Runway  Fuel  Spill 

Benzo(g,h,i)perylene 

Dormitoiy 

4.787879e-09 

South  Runway  Fuel  Spill 

Indeno(  1 ,253-cd)pyrene 

Dormitory 

6.279186e-09 

South  Runway  Fuel  Spill 

Benzo(b)fluoranthene 

Dormitory 

1.056996e-08 

South  Runway  Fuel  Spill 

Benzo(a)pyrene 

Dormitory 

1.297698e-08 
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Table  4D-3 
(Continued) 


Site 

Chemical 

Receptor  Class 

Maximum  Predicted 
Concentration  (pg/m^) 

South  Runway  Fuel  Spill 

Dibenz(aji)anthracene 

Dormitory 

2.433 184e-09 

South  Runway  Fuel  Spill 

Benz(a)anthracene 

Dormitory 

8.189105e-09 

South  Runway  Fuel  Spill 

Lead 

Dormitory 

1.329094e-06 

South  Runway  Fuel  Spill 

Phenanthrene 

Dormitory 

3.898328e-09 

South  Runway  Fuel  Spill 

2-Methylnaphthalene 

Dormitory 

8.162940e-10 

South  Runway  Fuel  Spill 

Benzo(g4i,i)peiylene 

Off  Site 

7.236197e-07 

South  Runway  Fuel  Spill 

Indeno(l  ,2,3-cd)pyrene 

Off  Site 

9.490095e-07 

South  Runway  Fuel  Spill 

Benzo(b)fluoranthene 

Off  Site 

1.597499e-06 

South  Runway  Fuel  Spill 

Benzo(a)pyrene 

Off  Site 

1.961286e-06 

South  Runway  Fuel  Spill 

Dibenz(a,h)anthracene 

Off  Site 

3.677412e-07 

South  Runway  Fuel  Spill 

Benz(a)anthracene 

Off  Site 

1.237667e-06 

South  Runway  Fuel  Spill 

Lead 

Off  Site 

2.008737e-04 

South  Runway  Fuel  Spill 

Phenanthrene 

Off  Site 

5.891767e-07 

South  Runway  Fuel  Spill 

2-Methylnaphthalene 

Off  Site 

1.233712e-07 

South  Runway  Fuel  Spill 

Ben2o(g,h,i)perylene 

Old  Town 

4.590733e-07 

South  Runway  Fuel  Spill 

Indeno(l  ^,3-cd)pyrene 

Old  Town 

6.020634e-07 

South  Runway  Fuel  Spill 

Benzo(b)fluoranthene 

Old  Town 

1.013473e-06 

South  Runway  Fuel  Spill 

Ben2o(a)pyrene 

Old  Town 

1.244264e-06 

South  Runway  Fuel  Spill 

Dibenz(a,h)anthracene 

Old  Town 

2.332996e-07 

South  Runway  Fuel  Spill 

Benz(a)anthracene 

Old  Town 

7.851910e-07 

South  Runway  Fuel  Spill 

Lead 

Old  Town 

1.274367e-04 

South  Runway  Fuel  Spill 

Phenanthrene 

Old  Town 

3.737810e-07 

South  Runway  Fuel  Spill 

2-Methylnaphthalene 

Old  Town 

7.826824e-08 

South  Runway  Fuel  Spill 

Benzo(g,h,i)peiylene 

New  Town 

3.552262e-09 

South  Runway  Fuel  Spill 

Indeno(  1 ,2,3-cd)pyrene 

New  Town 

4.658704e-09 

South  Runway  Fuel  Spill 

Benzo(b)fluoranthene 

New  Town 

7.842153e-09 

South  Runway  Fuel  Spill 

Ben2o(a)pyrene 

New  Town 

9.627989e-09 

South  Runway  Fuel  Spill 

Dibenz(a,h)anthracene 

New  Town 

1.805248e-09 

South  Runway  Fuel  Spill 

Benz(a)anthracene 

New  Town 

6.075727e-09 

South  Runway  Fuel  Spill 

Lead 

New  Town 

9.860924e-07 

South  Runway  Fuel  Spill 

Phenanthrene 

New  Town 

2.892279e-09 

South  Runwav  Fuel  Soill 

2-Methvlnanhthalene 

New  Town 

6.056320e-10 
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Table  4D-4 

Maximum  Predicted  Concentrations  for  On-Site  Worker  Exposure 


Site 


Chemical 


Ri^eptor  Class 


ontrol  Tower  Drum  Storage  2-Methylnaphthalene  Worker 


Control  Tower  Drum  Storage 


'ontrol  Tower  Drum  Storage 


'ontrol  Tower  Drum  Storage 


'ontrol  Tower  Drum  Storage 
'ontrol  Tower  Drum  Storage 
'ontrol  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


'ontrol  Tower  Drum  Storage 
Control  Tower  Drum  Storage 


'ontrol  Tower  Drum  Storage 


south  Rxmway  Fuel  Spill 


south  Runway  Fuel  Spill 


outh  Runway  Fuel  Spill 


outh  Runway  Fuel  Spill 


outh  Runway  Fuel  Spill 


south  Rimway  Fuel  Spill 


south  Runway  Fuel  Spill 


outii  Runway  Fuel  Spill 


outh  Rimwav  Fuel  Spill 


4,4’-DDT 


Aldrin 


Antimony 


Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)peiylene 


Dieldrin 


Lead 

Phenanthrene 

Thallium 


2-Methylnaphthalene 


Benz(a)anthracene 

Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzo(g,h,i)peiylene 


Diben2(a,h)anthracene 

Indeno(l,2,3-cd)pyrene 

Lead 


Phenanthrene 


Worker 


Worker 


Worker 


Worker 

Worker 

Worker 


Worker 


Worker 

Worker 

Worker 


Worker 


Worker 

Worker 


Worker 


Worker 


Worker 

Worker 

Worker 


Worker 


Maximum  Predicted 
;  :  Concentration 


5.640856e-07 


1.216463e-05 


1.439645e-07 


9.564929e-04 


2.197481e-06 
3.6788 19e-06 
1.905628e-06 


1.937Slle-07 


_ 1.878650e-03 

_ 3.114733e-06 

6.253992e-04 


7.930388e-07 


_ 7.955806e-06 

_ 1.260728e-05 


1.026884e-05 


4.6S1477e-06 


2.363866e-06 

6.100298e-06 

1.291230e-03 


3.787269e-06 
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Table  4D-5 

Maximimi  Predicted  Concentrations  for  Six-Month  Construction  Worker  Exposures 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


Control  Tower  Drum  Storage 


South  Runway  Fuel  Spill 


South  Runway  Fuel  Spill 


South  Runway  Fuel  Spill 


South  Runway  Fuel  Spill 


South  Rimway  Fuel  Spill 


South  Runway  Fuel  Spill 


South  Runway  Fuel  Spill 


South  Runway  Fuel  Spill 


South  Runway  Fuel  Spill 


South  Runway  Fuel  Spill 


South  Runway  Fuel  Spill 


South  Runway  Fuel  Spill 


South  Runway  Fuel  Spill 


South  Runway  Fuel  Spill 


South  Runway  Fuel  Spill 


Chemical 


Heptachlor  epoxide 


1 ,2-Dichloroethane 


cis- 1 ,2-Dichloroethene 


Benzo(g,h,i)perylene 


Ben2o(b)fluoranthene 


Aldrin 


beta-BHC 


4,4’*DDT 


e 


Dieldrin 


Dibromomethane 


Lead 


Thallium 


Heptachlor 


Trichloroethene 


Phenanthrene 


2-Methylnaphthalene 


1 ,2-Dichloroethane 


Benzo(g,h,i)peiylene 


Benzo(b)fluoranthene 


e 


Dibenz(a,h)anthracene 


Benz(a)anthracene 


Chloroform 


Benzene 


Chloromethane 


Lead 


Trichloroethene 


Phenanthrene 


2~Methvlnaphthalene 


Receptor  Class 

UjH 

Worker 

7.788 130e-08 

Worker 

3.950662e-01 

Worker 

2.355393e-01 

Worker 

1.090338e-04 

Worker 

2.104900e-04 

Worker 

8.262013e-06 

Worker 

9.963 194e-09 

Worker 

6.960203e-04 

Worker 

1.257327e-04 

Worker 

1.866345e-08 

Worker 

1.109689e-05 

Worker 

1.039830e-04 

Worker 

1.074902e-01 

Worker 

3.578330e-02 

Worker 

5.472740e-02 

Worker 

4.630780e-09 

Worker 

9.9228 19e-02 

Worker 

1.782149e-04 

Worker 

3.2275 13e-05 

Worker 

2.526670e+00 

Worker 

2.758607e-04 

Worker 

3.617845e-04 

Worker 

6.090040e-04 

Worker 

7.476880e-04 

Worker 

1.401915e-04 

Worker 

4.718273e-04 

Worker 

2.739773e-04 

Worker 

5.783262e-01 

Worker 

1.446621e-02 

Worker 

7.657773e-02 

Worker 

5.939296e-06 

Worker 

2.365782e-03 

Worker 

3.508390e-04 

Worker 

3.543964e-01 
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Table  4D-6 

Maximiim  Predicted  Concentrations  for  Three-Month  Construction  Worker  Exposures 


Site 

Chemical  tifc 

r'Pli 

R^c 

epfdrType  ' 

Maxiinam  Predicted 
;  Cohcehtration 
(Hg/m®) 

Control  Tower  Drum  Storage 

Heptachlor  epoxide 

Worker 

7.503356e-08 

Control  Tower  Drum  Storage 

1 ,2-Dichloroethane 

Worker 

3.806205e-01 

Control  Tower  Drum  Storage 

cis-l,2-Dichloroethene 

Worker 

2.269267e-01 

Control  Tower  Drum  Storage 

Benzo(g,h,i)peiylene 

Worker 

1.050470e-04 

Control  Tower  Drum  Storage 

Benzo(b)fluoranthene 

Worker 

2.027934e-04 

Control  Tower  Drum  Storage 

Aldrin 

Worker 

7.9599 12e-06 

Control  Tower  Drum  Storage 

beta-BHC 

Worker 

9.598888e-09 

Control  Tower  Drum  Storage 

4,4’-DDT 

Worker 

6.705702e-04 

Control  Tower  Drum  Storage 

Benzo(a)pyrene 

Worker 

1.211353e-04 

Control  Tower  Drum  Storage 

gamma-BHC 

Worker 

1.798102e-08 

Control  Tower  Drum  Storage 

Dieldrin 

Worker 

1.0691 13e-05 

Control  Tower  Drum  Storage 

Dibromomethane 

Worker 

1.001809e-04 

Control  Tower  Drum  Storage 

Lead 

Worker 

1.035598e-01 

Control  Tower  Drum  Storage 

Thallium 

Worker 

3.447488e-02 

Control  Tower  Drum  Storage 

Antimony 

Worker 

5.272629e-02 

Control  Tower  Drum  Storage 

Heptachlor 

Worker 

4.461455e-09 

Control  Tower  Drum  Storage 

Trichloroethene 

Worker 

9.559990e-02 

Control  Tower  Drum  Storage 

Phenanthrene 

Worker 

1.716984e-04 

Control  Tower  Drum  Storage 

2-Methylnaphthalene 

Worker 

3.109499e-05 

South  Runway  Fuel  Spill 

1  ^-Dichloroethane 

Worker 

2.43028  le+00 

South  Runway  Fuel  Spill 

Benzo(g,h,i)perylene 

Worker 

2.653370e-04 

South  Rimway  Fuel  Spill 

Indeno(l,2,3-cd)pyrene 

Worker 

3.479830e-04 

South  Runway  Fuel  Spill 

Benzo(b)fluoranthene 

Worker 

South  Rimway  Fuel  Spill 

Benzo(a)pyrene 

Worker 

7.191648e-04 

South  Runway  Fuel  Spill 

Dibenz(a,h)anthracene 

Worker 

1.348434e-04 

South  Runway  Fuel  Spill 

Benz(a)anthracene 

Worker 

4.538278e-04 

South  Runway  Fuel  Spill 

Chloroform 

Worker 

2.635255e-04 

South  Runway  Fuel  Spill 

Benzene 

Worker 

5.562639e-01 

South  Runway  Fuel  Spill 

Chloromethane 

Worker 

1.391434e-02 

South  Runway  Fuel  Spill 

Lead 

Worker 

7.365639e-02 

South  Runway  Fuel  Spill 

Beryllium 

Worker 

5.712720e-06 

South  Runway  Fuel  Spill 

Trichloroethene 

Worker 

2.27553  le-03 

South  Runway  Fuel  Spill 

Phenanthrene 

Worker 

3.374550e-04 

rnmmsmmmm 
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4E.1 


Uptake  of  contaminated  shallow  groundwater  by  locally  grown  vegetables  may 
contribute  to  concentrations  of  certain  chemicals  in  edible  portions  of  plants.  The  con¬ 
centration  of  chemicals  in  plants  subirrigated  with  contaminated  water  depends  on  the 
concentration  of  the  chemical  in  the  shallow  groundwater,  the  water  solubility  and  lipophili- 
city  of  the  chemical,  the  plant  type,  and  other  factors.  Volatile  chemicals  as  well  as  non¬ 
volatile  chemicals  were  evaluated  for  this  pathway  at  the  Southeast  Runway  Fuel  Spill  site 
and  Control  Tower  Drum  Storage  Area,  South  (CTDSA).  Because  the  vegetable  gardens 
may  take  in  water  through  tap  roots  which  access  the  shallow  groundwater,  these  constituents 
are  not  volatilized  to  the  atmosphere  via  agitation  and  volatilization  that  can  occur  with  above 
ground  irrigation. 

Currently,  Galena  residents  grow  vegetables  in  gardens  southwest  of  the 
Southeast  Runway  Fuel  Spill  site.  Therefore,  maximum  concentrations  of  groundwater 
chemicals  of  potential  concern  (COPCs)  were  taken  from  wells  MW-03  and  MW-04  located 
near  the  Southeast  Runway  Fuel  Spill  site  and  the  gardens.  These  concentrations  were  used 
in  the  fruit  and  vegetable  uptake  model  for  the  current  Old  Town  Galena  resident  (see  Table 
4E-1).  For  the  future  Old  Town  Galena  resident,  modeled  groundwater  concentrations  in 
Old  Town  Galena  were  used  in  the  fruit  and  vegetable  uptake  model.  See  Appendix  C 
(Volume  3)  for  a  discussion  of  the  groundwater  modeling  and  see  Appendix  4C  of  this 
volume  for  the  groundwater  modeling  results  for  the  two  sites  that  are  the  subject  of  this 
addendum. 


Direct  deposition  of  chemicals  from  dust  and  particulates  in  the  air  onto  the 
soil  and  edible  parts  of  fruit  and  vegetables  may  also  occur.  However,  the  relative  contribu¬ 
tion  to  contaminant  concentrations  in  plants  by  this  pathway  is  expected  to  be  minor  in 
comparison  to  the  contribution  by  subirrigation  with  groundwater.  The  extent  of  surface 
contamination  at  the  Southeast  Runway  Fuel  Spill  site  and  the  CTDSA  is  limited  to  small 
areas.  Moreover,  any  dust  generated  at  the  site  is  likely  to  settle  to  the  ground  fairly  near 
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the  site  because  of  the  generally  large  particle  size  of  dust  generated  from  soil.  Also, 
washing  of  fruit  and  vegetables  prior  to  consumption  generally  removes  a  large  percentage  of 
the  deposited  dirt  and  dust.  Overall,  dust  contribution  to  plant  uptake  is  likely  to  be 
insignificant  compared  to  uptake  from  groundwater,  given  the  extremely  conservative 
methodology  used  to  calculate  uptake  from  groundwater. 

4E.2  UPTAKE  BY  FRUIT  AND  VEGETABLES  SUBIRRIGATED  WITH 

SHALLOW  GROUNDWATER 


The  chemical  concentration  in  fruit  and  vegetables  with  roots  that  take  up 
contaminants  directly  from  the  shallow  groundwater  was  derived  as  follows  (USEPA,  1986): 


where: 


and 


where: 


Q  =  TSCF  X 


C,s  =  Concentration  in  transpiration  stream  (^g/L); 

TSCF  =  Transpiration  stream  concentration  factor  (unitless);  and 
Cw  =  Concentration  in  water  (groundwater)  (/xg/L). 


Cf  =  (C^  X  WCp)/1000 


Cf  =  Concentration  in  fruit  and  vegetables  (mg/kg); 

WCp  =  Water  content  of  plant  (%);  and 

1/1000  =  Conversion  factor  (1  mg/1000  /xg  X  1  L/kg). 


The  transpiration  stream  concentration  factor  (TSCF)  was  calculated  as  follows 
(USEPA,  1986): 
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TSCF  =  0.784  exp  -  [log  -  1.78]2/(2.44)] 

Tables  4E-1  through  4E-3  list  the  calculated  TSCF  values  for  chemicals  of 
potential  concern  in  the  shallow  groundwater. 

For  water  content  of  plant  (WCp)  a  mid-range  value  from  the  range  presented 
in  USEPA  (1986)  for  fruits  and  green  vegetables  (0.84)  was  used  to  derive  an  average 
concentration  in  fruit  and  vegetables  and  the  highest  value  in  the  range  (0.94)  was  used  to 
derive  a  reasonable  maximum  concentration  in  fruit  and  vegetables. 

Tables  4E-1  through  4E-3  contains  the  spreadsheet  calculations  for  uptake  by 
fruit  and  vegetables  directly  from  the  shallow  groundwater. 

4E.3  REFERENCES 

U.S.  Environmental  Protection  Agency  (USEPA),  1986.  Methods  for  Assessing  Exposure  to 
Chemical  Substances,  Volume  8:  Methods  for  Assessing  Environmental  Pathways  of 
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Appendix  4F— Air  Inside  Shower  Stall 
Baseline  Risk  Assessment  Addendum 


4F.1 


Use  of  contaminated  water  in  residences  for  bathing/showering  may  contribute  concentra¬ 
tions  of  volatile  chemicals  in  the  indoor  air.  The  method  used  to  estimate  concentrations  in  air  while 
showering  is  based  on  results  of  shower  volatilization  experiments  (Andelman,  et  al.,  1986).  The 
experiments  involved  pumping  a  tracer  chemical  (aqueous  trichloroethene)  solution  through  an  experimen¬ 
tal  shower  chamber  and  measuring  resulting  concentrations  of  the  tracer  in  the  air.  The  experiments 
revealed  the  following:  1)  The  trichloroethene  concentration  increased  in  approximately  a  linear  fashion 
over  time;  2)  The  volatilization  was  higher  at  higher  water  temperatures;  and  3)  The  volatilization  rate 
increased  when  the  height  of  the  shower  water  drop  path  increased.  The  percent  volatilization  during  the 
experiment  ranged  from  43  to  79  percent. 

A  kinetic-mass-balance  relationship  that  predicts  concentrations  of  volatile  chemicals  in 
air  as  a  function  of  time  was  developed  by  Andelman  (Andelman  et  al,  1986).  The  basic  mass  balance 
equation  is: 


VA(dCVdt)  =  (R)-(FaCJ 


where: 

Va  =  Chamber  volume  (m^); 

dCA/dt  =  Rate  of  change  in  concentration  in  air 
(g/m  Vmin); 

R  =  Mass  of  chemicals  volatilized  per  unit  time 

(g/min); 

Fa  =  Air  flow  rate  (mVmin); 

and 

C  A  =  Concentration  of  a  particular  volatile  com¬ 
pound  in  air  (g/m^). 

and  where: 

R  =  k(C,,-CA/H) 
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where: 

C  „  =  Concentration  of  a  particular  volatile  compound 

in  water  (g/m  ^); 

H  =  Henry’s  Law  Constant 
(dimensionless);  and 

k  =  Volatilization  transfer  coefficient  (m  ^/min). 

Since  k  equals  F*  (water  flow  rate)  at  complete  volatilization  and  (the  air  flow  rate) 
is  much  greater  than  F  ^  ,  k/H  can  be  neglected.  Combining  these  equations  and  treating  k/H  as  insigni¬ 
ficant,  the  equation  reduces  to: 

VA(dCA/dt)  =  (kCJ-(FACA) 

Integrating,  we  get: 

Lnd-F^CA/kC  J  =  -(F^A^  Jt. 

This  equation  is  used  to  predict  concentrations  as  a  function  of  time  in  the  shower.  The 
maximum  value  for  k,  the  volatilization  transfer  coefficient,  is  assumed  to  be  equal  to  F,,,  (the  water  flow 
rate)  at  100%  volatilization  (Andelman,  et  al.,  1986).  In  the  absence  of  experimental  data,  k=F„  will 
give  the  worst-case  concentration  in  the  shower  at  different  times. 

However,  Andehnan’s  work  with  experimental  showers  showed  that  the  percent  of  tri- 
chloroethene  in  water  that  volatilizes  is  less  than  100%,  varying  fi:om  43  to  79%  (Andelman,  at  al., 
1986).  The  k  value  (at  steady  state  =  drops  significantly  firom  100%  to  between  5%  and  15% 

when  the  percent  volatilization  drops  from  100%  to  the  range  of  43  to  79  percent.  For  trichloroethene, 
therefore,  it  is  conservative  to  assume  a  k  value  that  is  50%  of  the  maximum  value.  Since  k=F„  is  the 
maximum  value  for  k,  corresponding  to  100%  theoretical  volatilization  for  trichloroethene,  50%  of  the 
water  flow  rate  is  a  justifiable  estimate  for  k. 

Experimental  data  on  percent  volatilization  in  showers  was  not  available  for  all  the  chem¬ 
icals  of  potential  concern  (COPCs)  for  this  assessment.  By  considering  the  relative  volatility  of  a  specific 
chemical  compared  to  the  volatility  of  trichloroethene,  k  values  can  be  estimated  for  the  COPCs,  as 
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follows: 


where: 


k  = 


0.5  F,  X 


VPc 

^^TCE 


VPc  =  Vapor  pressure  of  chemical  (mm  at  48  ®C);  and 

VPtce  =  Vapor  pressure  of  trichloroethene  (which  is  200  mm  at 
48°C). 

This  approach  is  applicable  to  chemicals  with  vapor  pressures  lower  than  the  vapor 
pressure  of  trichloroethene,  as  well  as  chemicals  with  vapor  pressures  higher  than  the  vapor  pressure  of 
trichloroethene  but  less  than  or  equal  to  400  mm  Hg.  For  chemicals  with  vapor  pressures  higher  than 
400  mm  Hg,  use  of  this  equation  provides  an  estimate  for  the  k  value  which  is  higher  than  the  maximum 
value  (k=F  For  these  chemicals,  k=Fw  was  conservatively  assumed. 

Many  factors  affect  the  volatilization  of  a  compound  from  water  to  air.  These  include 
thermod5mamic  or  physical  properties  of  a  chemical,  aqueous  solubility,  vapor  pressure,  Henry’s  law 
constant  and  diffusivity. 


Andelman’s  work  with  TCE  showed  that  the  percent  volatilized  varied  between  67  to 
79% .  A  relative  volatility  based  on  the  vapor  pressure  of  less  volatile  compounds  was  used  to  estimate 
k  and  then  estimate  volatilization  from  water.  Henry’s  law  constant  was  not  used  for  the  following 
reasons: 


1.  Henry’s  law  constants  are  difficult  to  obtain  for  temperatures  other  than  25'’C.  Vapor 
pressures  on  the  other  hand  can  be  easily  obtained. 

2.  Henry’s  law  constant  usage  in  a  shower  model  situation  is  not  appropriate.  In  a  shower, 
water  is  sprayed  from  a  shower  head  at  higher  temperatures  than  ambient  temperatures. 
The  water  usually  breaks  down  into  smaller  droplets  (with  a  large  surface  area).  Henry’s 
law  constant  does  not  account  for  this  situation.  Henry’s  law  constants  are  determined 
for  quiescent  water  layers.  The  spraying  action  in  a  shower  would  make  more  com- 
potmds  volatilize  than  in  a  quiescent  state.  Vapor  pressure  is  probably  more  appropriate 
to  use  in  this  situation. 
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3.  By  linking  the  relative  volatility  to  that  of  TCE,  for  which  data  are  available,  a  more 
realistic  estimate  for  volatilization  is  obtained.  In  addition,  TCE  is  very  sparingly  soluble 
in  water.  Therefore,  by  linking  compounds  to  TCE  by  use  of  a  relative  volatility 
function,  estimates  for  volatilization  are  more  conservative. 


Other  assumptions  include: 


1.  Water  flow  rate  =  20  L/min  [based  on  findings  of  a  U.S.  Department  of  Housing  and 
Urban  Development  survey  that  the  mean  and  maximum  value  for  water  flow  rate  in 
showers  is  between  10  L/min  and  30  L/min  (Andelman  et  al,  1989)]; 

2.  Air  exchange  rate  -  1  per  hour  (a  conservative  value  suggested  by  Andelman  et  al., 
1989); 

3.  Dimensions  of  the  shower  stall  =  5.5  x  3  x  8  ft  (volume  =  3.736  m^);  and 

4.  Shower  duration  =  7  minutes  for  the  average  shower  duration  and  15  minutes  for  the 
reasonable  maximum  (USEPA,  1989). 


Tables  4F-1  and  4F-2  present  the  shower  vapor  concentrations  for  both  the  average  and 
reasonable  maximum  scenario  for  the  future  Galena  residents  at  the  Southeast  Runway  and  Control  Tower 
sites. 
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See  Appendix  4C  for  groundwater  modeling  results. 

See  Appendix  4D  for  air  emissions  estimating  and  dispersion  modeling  in  ambient  air  results. 
See  Appendix  4F  for  air  inside  shower  stall  calculations,  methodology,  and  modeling  results. 
See  appendix  4E  for  fruit  and  vegetable  uptake  methodology  and  modeling  results. 
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See  Appendix  4C  for  groundwater  modeling  results. 

See  Appendix  4D  for  air  emissions  estimating  and  dispersion  modeling  in  ambient  air  results. 
See  appendix  4F  for  air  inside  shower  stall  calculations,  methodology,  and  modeling  results. 
See  Appendix  4E  for  fruit  and  vegetables  uptake  methodology  and  modeling  results. 
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Table  4H-1 
General  Parameters 


Exposure  Parameter 

Value 

Selection  Rationale  (Reference) 

GENERAL  PARAMETERS  | 

Averaging  Time  (AT) 

Non-carcinogens 

Varies 

days 

Calculated  as  ED  x  365  days^  (USUSEPA,  1989a). 

Carcinogens 

25550 

days 

Default  value  =  70  yrs  x  365  days/yr  (USEPA,  1989a). 

Body  Weight  (BW) 

Adult  Residents 

70 

kg 

Default  value  for  adults  (USEPA,  1991a). 

Child  Residents 

15 

kg 

Default  value  for  children  (USEPA,  1991a). 

All  Workers 

70 

kg 

Default  value  for  adults  (USEPA,  1991a). 

Boarding  Students 

-  Average 

61.2 

kg 

Calculated  mean  for  high  school  aged  boys  and  girls  15-18  years 

old  (USEPA,  1989b). 

-  Reasonable  Maximum 

48.6 

kg 

Calculated  mean  for  boys  and  girls  6-20  years  old,  elementary 

through  high  school  (USEPA,  1989b). 

Exposure  Duration  (ED) 

Average 

On-Base  Residents 

Short  Term 

2 

yr 

Caretaker  expected  to  live  on  the  base  from  2  to  5  years. 

g|^  Long  Term  -  Adult 

9 

yr 

National  average  time  at  one  residence  (USEPA,  1989b). 

Long  Term  -  Child 

6 

yr 

Default  value  (USEPA,  1991a). 

Galena  Residents 

Adult 

24.5 

yr 

Average  length  of  residency  in  Galena  (ADF&G,  1990). 

Child 

6 

yr 

Default  value  (USEPA,  1991a). 

On-Base  Workers 

Short  Term 

2 

yr 

Caretaker  expected  to  work  from  2  to  5  years  on  the  base. 

Long  Term 

25 

yr 

Default  value  (USEPA,  1991a). 

Construction  Workers 

0.25 

yr 

Assumes  construction  will  last  3  to  6  months. 

Boarding  Students 

4 

yr 

Assumes  student  attends  grades  9-12  at  boarding  school. 

Reasonable  Maximum 

On-Base  Residents 

Short  Term 

5 

yr 

Caretaker  expected  to  live  on  the  base  from  2  to  5  years. 

Long  Term  -  Adult 

25 

yr 

Default  value  (USEPA,  1991a). 

Long  Term  -  Child 

6 

yr 

Default  value;  from  birth  to  6  years  (USEPA,  1991a). 

Galena  Residents 

' 

Adult 

70 

yr 

Based  on  lifetime  residency  in  Galena. 

Child 

6 

yr 

Default  value;  from  birth  to  6  years  (USEPA,  1991a). 

On-Base  Workers 

Short  Term 

5 

yr 

Caretaker  expected  to  work  from  2  to  5  years  on  the  base. 

Long  Term 

25 

yr 

Default  value  (USEPA,  1991a). 

Construction  Workers 

0.5 

yr 

Assumes  constraction  will  last  3  to  6  months. 

^^oarding  Students 

14 

yr 

Assumes  student  attends  grades  1-12  at  boarding  school  and 

P 

repeats  two  years  at  same  school. 
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Table  4H-2 
Ingestion  of  Soil 
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Table  4H-3 

Ingestion  of  Groundwater 


Exposure  Parameter  ||  Value  ||  Selection  Rationale  (Reference) 


INGESTION  OF  GROUNDWATER** 

Intake  (mg/kg-dt^)  =  (CwxIR  x  EFx  ED)/(BWxAT) 


Concentration  in  Water  (Cw) 

Varies 

mg/L 

Chemical-specific  value. 

Ingestion  Rate  (IR) 

Average 

Adult  Residents 

1.4 

L/day 

Adult  average  (USEPA,  1989b). 

Child  Residents 
Rl^nable  Maximum 

Adult  Residents 

1 

L/day 

Default  value  for  children  (USEPA,  1991a). 

2 

L/day 

Default  value  for  adults  (USEPA,  1991a). 

Child  Residents 

1 

U6sy 

De&ult  value  for  children  (USEPA,  1991a). 

Exposure  Frequency  (EF) 
Average 

All  Residents 

275 

day/yr 

On  average,  people  ^nd  75%  of  their  time  at  home.  75  percent  of  a 

Reasonable  Maximum 

All  Residents 

350 

day/yr 

full  year  equals  275  days/^ear  (USEPA,  1991a). 

Default  value;  365  days/^ear  minus  2  weeks  vacation  (USEPA,  1991a). 

**  This  pathway  is  only  applicable  if  groundwater  modeling  shows  Old  Town  Galena  to  be  downgradient  of  the  base. 

Note:  (ED),  (BW)  and  (Al)  are  general  parameters.  Please  refer  to  page  4H-1  for  their  values. 


Galena  Airport  Baseline  Risk  Assessments 


4H-3 


EXPO-TAB.XLS  12/5/95  04:50  PM 


Table  4H-4 
Ingestion  of  Fruit 


Exposure  Parameter 


Value 


Selection  Rationale  (Reference) 


INGESTION  OF  FRUIT 
Intake  (mg/kg-dt^)  =  (CfxIRxFx  EFx  ED)/(BWxAT) 


Concentration  in  Fruit  (Cf) 

Varies 

mg/kg 

Ingestion  Rate  (IR)* 

Average 

Adults 

0.17 

kg/day 

Children 

0.13 

kg/day 

Reasonable  Maximiun 

Adults 

0.24 

kg/day 

Children 

0.19 

kg/day 

Faction  Ingested  from 
Contaminated  Source  (F)* 

Average 

0.2 

unitless 

Reasonable  Maximum 

0.3 

unitless 

Exposure  Frequency  (EF) 
Average 

275 

daystyi 

Reasonable  Maximum 

350 

days/yr 

Chemical-specific  value. 


Based  on  daily  intake  rate  for  fruit  (Pao  et  al 1982). 
Based  on  daily  intake  rate  for  fruit  (Pao  et  al 1982). 

Based  on  daily  intake  rate  for  fruit  (Pao  et  al 1982). 
Based  on  daily  intake  rate  for  fruit  (Pao  etal.,  1982). 


full  year  equals  275  days/year  (USEPA  Region  X,  1991b). 


Note:  (ED),  (BW)  and  (AT)  are  general  parameters.  Please  refer  to  page  4H-1  for  their  values. 
*  Site  specific  values  for  the  Galena  area,  if  available,  will  replace  national  values. 
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Table  4H-5 

Ingestion  of  Vegetables 


Exposure  Parameter 

Value 

II  Selection  Rationale  (Reference) 

INGESTION  OF  VEGETABLES 

Intake  (mg/kg-dtgr)  =  (CvxIRxFxEFxED)/(BlVxAT) 

Concentration  in 

Vegetables  (Cv) 

Ingestion  Rate  (IR)* 

Average 

Varies  mg/kg 

Chemical-spedfic  value. 

Adults 

0.11 

kg/day 

Based  on  daily  intake  rate  for  vegetables  (Pao  et  al 1982). 

Children 

Reasonable  Maximum 

0.18 

kg/day 

Based  on  daily  intake  rate  for  vegetables  (Pao  et  al 1982). 

Adults 

Children 

Faction  Ingested  from 
Contaminated  Source  (F)* 

0.14 

kg/day 

Based  on  daily  intake  rate  for  vegetables  (Pao  et  al 1982). 

0.19 

kg/day 

Based  on  daily  intake  rate  for  vegetables  (Pao  et  al 1982). 

Average 

0.25 

unitless 

Average  fraction  of  vegetables  eaten  that  is 
home  grown  (USEPA,  1989a). 

Reasonable  Maximum 

Exposure  Frequency  (EF) 

0.4 

unitless 

Worst-case  fraction  of  vegetables  eaten  that  is 
home  grown  (USEPA,  1989a). 

Average 

275 

d^s^ 

On  average,  people  q)end  75%  of  their  time  at  home.  75  percent  of  a 
full  year  equals  275  days/year  (USEPA  Region  X,  1991b). 

Reasonable  Maximum 

350 

dayslyx 

Default  value;  365  d^s/year  minus  2  weeks  vacation  (USEPA,  1991a). 

Note:  (ED),  (BW)and 

(AT)  are  general  parameters*  Please  refer  to  page  4H-1  for  their  values* 

*  Site  specific  values  for  the  Galena  area,  if  available,  will  replace  national  values*  | 
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Table  4H-6 

Dermal  Contact  with  Soil 


DERMAL  CONTACT  WITH  SOIL 

Absorbed  Dose  (mg/kg-dtgr)  =  (Cs  X  SAxAFxABSxEFx  ED  xCf)/(BWx  AT) 


Concentration  in  Soil  (Cs) 

Skin  Surface  Area  (SA) 

Average 

Varies 

mg/kg 

Chemical-specific  value. 

All  Workers 

5000 

cm^/day 

Recommended  value  for  dermal  exposure  to  soil.  Calculated  as 

25%  of  the  adult  mean  skin  SA  (USEPA,  1992). 

Boarding  Students 

Reasonable  Maximum 

4375 

cm^/day 

Calculated  as  25%  of  the  total  SA,  50th  percentile  value,  for  males 

15  to  18  years  old  (USEPA,  1992). 

All  Woricers 

5000 

cm^/day 

Recommended  value  for  dermal  exposure  to  soil.  Calculated  as 

25%  of  the  adult  mean  skin  SA  (USEPA,  1992). 

Boarding  Students 

Adherence  Factor  (AF) 

3113 

cm^/day 

Calculated  as  25%  of  the  total  SA,  50th  percentile  value,  for  males 

6  to  19  years  old  (USEPA,  1992). 

Average 

0.6 

mg/cm^ 

Default  value  (USEPA  Region  X,  1991b). 

Reasonable  Maximum 

1 

mg/cm^ 

Recommended  reasonable  upper  value  (USEPA,  1992). 

Absorption  Factor  (ABS) 

Varies 

unitless 

Chemical-specific  value. 

1% 

unitless 

De&ult  value  for  inorganic  chemicals  in  the  absence  of  specific  data. 

Exposure  Frequency  (EF) 
Average  &  Reasonable  Maximum 

10% 

unitless 

Default  value  for  organic  chemicals  in  the  absence  of  specific  data. 

On-Base  Workers 

150 

day^ 

Assumes  250  work  days  a  year,  100  days  (5  months  x  20  days/month)  of 
snow  cover,  and  that  the  snow  will  prevent  direct  contact  with  soil. 

Construction  Workers 

260 

d^^ 

Number  of  work  days  a  year.  Since  the  exposure  duration  (page  1)  is  3-6 
months,  exposure  is  limited  to  the  days  when  soils  are  not  snow-covered. 

Boarding  Students 

120 

day^ 

Assumes  students  board  for  270  days  a  year  (9  months),  150  days 
(5  months)  of  snow  cover,  and  that  the  snow  will  prevent  direct 

contact  with  soil. 

Conversion  Factor  (CF) 

0.000001 

kg/mg 

Note:  (ED),  (BW)  and  (AT)  are  general  parameters.  Please  refer  to  page  4H-1  for  their  values.  | 

Selection  Rationale  (Refer^ce) 


Eiposnre  Parameter 
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Table  4H-7 

Dermal  Contact  with  Groundwater 


Exposure  Parameter 

1— 

Selection  Rationale  (Reference) 

DERMAL  CONTACT  WITH  GROUNDWATER**  (Bathing) 

Absorbed  Dose  (mg/kg-dt^)  =  (CwxSAxPCxETxEFxEDxCf)/(BWxAT) 

Concentration  in  Water  (Cw) 

Varies 

mg/L 

Chemical-specific  value. 

Skin  Surface  Area  (SA) 

Average 

Adult  Residents 

20000 

cm 

Aproximate  mean  value  for  adults  (USEPA,  1992). 

Child  Residents 

7280 

cm 

50th  percentile  total  bo^  SA  for  males  3-6  years  (USEPA,  1989a). 

Reasonable  Nfoximum 

Adult  Residents 

20000 

cm 

Aproximate  mean  value  for  adults  (USEPA,  1992). 

Child  Residents 

0meability  Constant  (PQ 

7280 

cm 

50th  percentile  total  body  SA  for  males  3-6  years  (USEPA,  1989a). 

Varies 

cm/hr 

Chemical-specific  value. 

Exposure  Time  (ET) 

Average 

All  Residents 

0.12 

hr/day 

Median  shower  time;  7  min/day  (USEPA,  1992). 

Reasonable  Maximum 

All  Residents 

0.17 

hr/day 

Recommended  reasonable  maxitnnm  value  (USEPA  Reg.  X,  1991b). 

Exposure  Frequency  (EF) 
Average 

All  Residents 

275 

day^ 

On  average,  people  spend  75%  of  their  time  at  home.  75%  of  a 

full  year  equals  275  days^ear  (USEPA,  1991a). 

Reasonable  Maximum 

All  Residents 

350 

day^ 

Defeult  value  (USEPA,  1991a). 

Conversion  Factor  (CF) 

0.001 

L/cm^ 

**  This  pathway  is  only  applicable  if  groundwater  modeling  shows  Old  Town  Galena  to  be  downgradient  of  any  site. 

Note:  (ED),  (BW)  and  (AT)  are  general  parameters.  Please  refer  to  page  4H-1  for  their  values. 
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Table  4H-8 

Inhalation  of  Fugitive  Dust  /  Vapors 


Exposing  Parameter 

Value: 

1  Selet^on  Rationale  (Reference) 

II  -  '  II 

INHALATION  OF  FUGITIVE  DUSTA^APORS 

Effective  Air  Concentration  (mg/m^ )  -  (CaxIRDxETxEFxED)/(IRExAT) 

Concentration  in  Air  (Ca) 

Varies 

mg/m^3 

Chemical-spedfic  value. 

Breathing  Rate 

During  Exposure  (IKD) 

Average 

Adult  Residents 

0.833 

m^/hr 

Equivalent  to  adult  rate,  20  m3/day  (USEPA,  1991a). 

Child  Residents 

0.5 

m^/hr 

Default  value  for  children  (USEPA  Region  HI,  1995). 

Short  Term  Workers 

0.833 

m^/hr 

Equivalent  to  adult  rate,  20  m3/day  (USEPA,  1991a). 

Long  Term  Workers 

0.833 

m^/hr 

Equivalent  to  adult  rate,  20  m3/day  (USEPA,  1991a). 

Construction  Workers 

2.5 

m^/hr 

Default  value  for  workers  (USEPA,  1991a). 

Boarding  Students 

0.833 

m^/hr 

Equivalent  to  adult  rate,  20  m3/d^  (USEPA,  1991a). 

Reasonable  Maximum 

Adult  Residents 

0.833 

m^/hr 

Equivalent  to  adult  rate,  20  m3/day  (USEPA,  1991a). 

Child  Residents 

0.5 

m^/hr 

De&ult  value  for  children  (USEPA  Region  HI,  1994). 

All  Workers 

2.5 

m^/hr 

Default  value  for  workers  (USEPA,  1991a). 

• 

Boarding  Students 

0.833 

m^/hr 

Equivalent  to  adult  rate,  20  mS/day  (USEPA,  1991a). 

Exposure  Time  (£T) 

Average  &  Reasonable  Maximum 

All  Residents 

24 

hr/day 

Indoor  and  ourdoor  air  assumed  to  be  equivalent. 

All  Woricers 

8 

hr/day 

Defeult  value  (USEPA,  1991a). 

Boarding  Students 

24 

hr/day 

Indoor  and  ourdoor  air  assumed  to  be  equivalent. 

Exposure  Frequency  (EF) 
Average 

All  Residents 

275 

day/yr 

On  average,  people  ^nd  75%  of  their  time  at  home.  75  percent  of  a 

full  year  equals  275  days^ear  (USEPA,  1991a). 

All  Workers 

250 

day/yr 

Assumes  a  5  d^  work  week  for  50  weeks  (USEPA,  1991a). 

Boarding  Students 

270 

day/yr 

Assumes  students  board  for  270  days  a  year  (9  months). 

Reasonable  Maximum 

All  Residents 

350 

day/yr 

Default  value;  365  days/year  minus  2  weeks  vacation  (USEPA,  1991a). 

All  Workers 

250 

day/yr 

Assumes  a  5  day  work  week  for  50  weeks  (USEPA,  1991a). 

Boarding  Students 

270 

day/yr 

Assumes  270  school  days  a  year  (9  months). 

Daily  Breathing  Rate  (IRD) 

Average  &  Reasonable  Maximum 

Adult  Residents 

20 

m^/day 

Default  value  for  adults  (USEPA,  1991a). 

Child  Residents 

12 

m^/day 

Default  value  for  children  (USEPA  Region  HI,  1995). 

AH  Workers 

20 

m^/day 

Default  value  for  adults  (USEPA,  1991a). 

Boarding  Students 

20 

m^/day 

Default  value  for  adults  (USEPA,  1991a). 

w 

Note:  (ED),  (BW)  and  (AT)  are  general  parameters.  Please  refer  to  page  4H-1  for  tbeir  values. 
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4L1  Antimony 

Antimony  toxicity  data  in  humans  is  available  from  both  accidental  poisonings 
and  occupational  exposures.  Acute  illnesses  occurred  in  70  people  who  drank  lemonade 
containing  0.013%  antimony.  The  lemonade  contained  approximately  36  mg  antimony/300  mL 
lemonade  (approximately  0.5  mg/kg  for  a  70  kg  adult).  Acute  signs  of  toxicity  included  stomach 
pain,  colic,  nausea,  and  vomiting.  Recovery  was  complete  in  three  hours  to  several  days  (Dunn, 
1928;  Monier-Williams,  1934). 

Occupational  exposure  has  resulted  in  a  variety  of  toxic  effects.  Respiratory 
disorders  include  pneumonitis,  alterations  in  pulmonary  functions,  chronic  bronchitis,  chronic 
emphysema,  inactive  tuberculosis,  pleural  adhesions  and  irritation.  Increases  in  blood  pressure 
and  altered  EKG  readings,  gastrointestinal  disorders,  dermatitis,  and  ocular  conjunctivitis  also 
have  been  seen  (ATSDR,  1990).  Myocardial  effects  are  among  the  best  characterized  human 
health  effects  associated  with  antimony.  In  one  study,  the  no  observed  effect  level  (NOEL)  for 
myocardial  damage  from  inhalation  exposure  was  suggested  to  be  approximately  0.5  mg/m^ 
(Brieger,  1954).  However,  the  database  regarding  heart  damage  is  not  sufficient  to  estimate  the 
myocardial  NOEL  with  any  confidence.  A  higher  incidence  of  spontaneous  abortion  was 
reported  in  workers  exposed  to  antimony  (Belyaeva,  1967).  A  high  rate  of  premature  deliveries 
among  workers  in  an  antimony  smelting  and  processing  plant  was  also  reported  (Aiello,  1955). 

In  a  chronic  study  in  rats,  a  group  of  50  males  and  50  females  received  5  ppm 
potassium  antimony  tartrate  in  water  (Schroeder  et  al.,  1970).  The  growth  rates  of  treated  rats 
were  not  affected,  but  males  survived  106  fewer  days  than  did  controls  at  median  lifespans,  and 
female  rats  survived  107  fewer  days.  Nonfasting  blood  glucose  levels  were  decreased  in  treated 
males,  and  cholesterol  levels  were  altered  in  both  sexes.  A  decrease  in  mean  heart  weight  for 
males  was  noted.  No  increase  in  tumors  occurred.  The  5  ppm  antimony  exposure  was  expressed 
as  0.35  mg/kg/day  by  the  authors.  Because  only  one  level  of  antimony  was  administered,  a 
NOEL  was  not  established. 
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The  oral  RfD  for  antimony  in  IRIS  is  4E-04  mg/kg/day.  This  is  based  on  the 
chronic  study  in  rats  noted  above.  The  uncertainty  factor  used  to  derive  the  RfD  for  antimony  is 
1000.  This  adjusts  for  interspecies  conversion,  sensitive  individuals,  and  the  use  of  a  LOAEL  in 
place  of  the  NOEL.  IRIS  confidence  in  the  supporting  study  was  low.  Only  one  species  and  one 
dose  level  were  used,  and  no  NOEL  was  determined.  Gross  pathology  and  histopathology  were 
not  described  well.  IRIS  confidence  in  the  database  was  also  low.  There  is  no  inhalation  RfC  for 
antimony.  HEAST  lists  a  subchronic  oral  RfD  of  4.00E-04  mg/kg/day.  No  carcinogenicity  data 
exists  in  IRIS  or  HEAST  for  antimony.  The  Threshold  Limit  Value  for  antimony  is  0.5  mg/m^ 
(8-hour  time  weighted  average)  (ACGIH,  1993-1994). 
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do  not  necessarily  represent  a  0  risk.  The  number 
is  reported  as  0  if  there  is  no  toxicity  value  with 
which  to  calculate  a  risk  estimate. 
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Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Adult  Current  Short-Term  On-Base  Resident  (subchronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Average  Exposure  Scenario 
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Table  4J-2 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Adult  Current  Short-Term  On-Base  Resident  (subchronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Reasonable  Maximum  Exposure  Scenario 


=  1b  ill 


Ci  ^  55  o  55  Sb 


qqQQQQqqqc) 


O 

^  g  O 

||ooooooooo| 

S 


s  ^  00000000  o  g 


OOOOOOOOOpi) 

o 

d 


wO  ® 

%=tfc=a:=tt  %%  =tt=tt=tfc% 


ooooooooop^ 

o 

d 


8  5 

OOOOOOOOOtS  > 

®  o 

o 


OOOOOOOOOtil 

O  ; 

d  ^ 


cd  ^ 

^  -S  S  S  o 

^  c  c  a  ^ 

X  S' 
5  >S  'o  'o' 

s  s  s 

O  <L>  O 

OQ  PQ  PQ 


a  I  V  «  ^ 

•«'  •§  ^•'  I  H 

'o'  S  2  cd 

a  «  § 

s  •§  I  ^ 


4J-2 


SBR1-RM.XLW  12/13/9Wi8;34  AM 


Table  4J-3 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Child  Current  Long-Term  On-Base  Resident  (chronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site;  Average  Exposure  Scenario 
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Table  4J-4 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Child  Current  Long-Term  On-Base  Resident  (chronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-5 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Adult  Current  Long-Term  On-Base  Resident  (chronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Average  Exposure  Scenario 
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Table  4J-6 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Adult  Current  Long-Term  On-Base  Resident  (chronic) 
Attributable  to  Southeast  Rumvay  Fuel  Spill  Site:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-7 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Child  Current  Old  Town  Galena  Resident  (chronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Average  Exposure  Scenario 


4J-7 


SCGRICAV.XLW  12/8/95  09:20 


Table  4J-7 
(Continued) 


4J-8 


SCGRICAV.XLW  12/8/95 


Table  4J-8 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Child  Current  Old  Town  Galena  Resident  (chronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Reasonable  Maximum  Exposure  Scenario 


4J-9 


SCGRICRM.XLW  12/8/95  10:25 


Table  4J-8 
(Continued) 


4J-10 


SCGRICRM.XLW  12/8/95 


Table  4J-9 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Adult  Current  Old  Town  Galena  Resident  (chronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site;  Average  Exposure  Scenario 
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Table  4J-10 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Adult  Current  Old  Town  Galena  Resident  (chronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-11 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Child  Current  New  Town  Galena  Resident  (chronic) 
Attribntable  to  Southeast  Runway  Fuel  Spill  Site:  Average  Exposure  Scenario 
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Table  4J-12 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Child  Current  New  Town  Galena  Resident  (chronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-14 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Adult  Current  New  Town  Galena  Resident  (chronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-15 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Current  Short-Term  On-Base  Worker  (subchronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Average  Exposure  Scenario 
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Table  4J-16 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Current  Short-Term  On-Base  Worker  (subchronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-17 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Current  Long-Term  On-Base  Worker  (chronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site;  Average  Exposure  Scenario 
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Table  4J-18 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Current  Long-Term  On-Base  Worker  (chronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-19 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Current  On-Base  Construction  Worker  (subchronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Average  Exposure  Scenario 
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Table  4J-20 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Current  On-Base  Construction  Worker  (subchronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-21 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Future  Boarding  School  Student  (subchronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Average  Exposure  Scenario 
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Table  4J-22 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Future  Boarding  School  Student  (chronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site;  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-23 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Child  Future  Old  Town  Galena  Resident  (chronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Average  Exposure  Scenario 
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Table  4J-24 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Child  Future  Old  Town  Galena  Resident  (chronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-25 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Adult  Future  Old  Town  Galena  Resident  (chronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Average  Exposure  Scenario 
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Table  4J-26 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Adult  Future  Old  Town  Galena  Resident  (chronic) 
Attributable  to  Southeast  Runway  Fuel  Spill  Site:  Reasonable  Maximum  Exposure  Scenario 


4J-33 


SFGRIARM.XLW  12/8/95  10:14 


Table  4J-26 
(Continued) 


4J-34 


SFGRIARM.XLW  12/8/95 


Table  4J-27 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Adult  Current  Short-Term  On-Base  Resident  (subchronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Average  Exposure  Scenario 
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Table  4J-28 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Adult  Current  Short-Term  On-Base  Resident  (subchronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-29 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Child  Current  Long-Term  On-Base  Resident  (chronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Average  Exposure  Scenario 
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Table  4  J-30 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Child  Current  Long-Term  On-Base  Resident  (chronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-31 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Adult  Current  Long-Term  On-Base  Resident  (chronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Average  Exposure  Scenario 
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Table  4J-33 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Child  Current  Old  Town  Galena  Resident  (chronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Average  Exposure  Scenario 
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Table  4J-34 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Child  Current  Old  Town  Galena  Resident  (chronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-35 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Adult  Current  Old  Town  Galena  Resident  (chronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Average  Exposure  Scenario 
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Table  4J-36 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Adult  Current  Old  Town  Galena  Resident  (chronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-37 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Child  Current  New  Town  Galena  Resident  (chronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Average  Exposure  Scenario 
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Table  4J-38 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Child  Current  New  Town  Galena  Resident  (chronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-39 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Adult  Current  New  Town  Galena  Resident  (chronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Average  Exposure  Scenario 
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Table  4J-40 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Adult  Current  New  Town  Galena  Resident  (chronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-41 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Current  Short-Term  On-Base  Worker  (subchronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Average  Exposure  Scenario 
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Table4J-42 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Current  Short-Term  On-Base  Worker  (subchronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Reasonable  Maximum  Exposure  Scenario 
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TaWWJ-43 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Current  Long-Term  On-Base  Worker  (chronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Average  Exposure  Scenario 
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Table  4J-44 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  ibr  Current  Long-Term  On-Base  Worker  (chronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-45 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Current  On-Base  Construction  Worker  (subchronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Average  Exposure  Scenario 
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Table4J-46 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Current  On-Base  Construction  Worker  (subchronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Reasonable  Maximum  Exposure  Scenario 
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Table  4J-47 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Future  Boarding  School  Student  (subchronic) 
Attributable  to  Control  Tower  Drum  Storage  Area,  South:  Average  Exposure  Scenario 
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Table  4J-48 

Carcinogenic  and  Noncarcinogenic  Risk  Estimates  for  Future  Boarding  School  Student  (chronic) 
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4K.1  INTRODUCTION 

Constants  used  in  the  exposure  assessment  for  the  ERA  are  listed  below. 
Assessment  endpoint  species  contaminant  intake  is  detailed  in  Section  3.2.3  of  Volume  1. 
Spreadsheets  showing  the  calculations  are  shown  in  Appendix  4M.  The  size  of  the  sites  are 
shown  in  Table  4K-1.  The  areas  were  also  used  in  the  intake  estimation.  Areas  are  based 
on  the  extent  of  soil  contamination. 

4K.1.1  Meadow  Vole 

The  values  used  to  calculate  meadow  vole  exposure  are: 

•  Body  weight:  0.039  kilograms  (EPA,  1993); 

•  Water  intake:  0.0053  Liters  per  day  (calculated  using  methodology  in 

Section  3.2.3); 

•  Food  ingestion  rate:  0.0049  kilograms  dry  matter  per  day  (calculated 
using  methodology  in  Section  3.2.3); 

•  Percent  of  food  from  contaminated  source:  100%; 

•  Fraction  of  food  in  diet:  0.97; 

•  Fraction  of  soil  in  diet:  0.024  (Beyer  et  al.,  1993);  and 

•  Home  range:  0.034  acres  (EPA,  1993). 

4K.1.2  Spotted  Sandpiper 

The  values  used  to  calculate  spotted  sandpiper  intake  are: 

•  Body  Weight:  0.047  kilograms  (EPA,  1993); 

•  Water  intake:  0.67  Liters  per  day  (calculated  using  methodology  in 
Section  3.2.3); 
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•  Food  ingestion  rate  for  seabirds:  0.00744  kilograms  dry  matter  per  day 
(calculated  using  methodology  in  Section  3.2.3); 

•  Fraction  of  food  in  diet:  0.82; 

•  Fraction  of  soil  in  diet:  0.18  (value  for  western  sandpiper,  Beyer  et  al, 
1994); 

•  Home  range:  2.5  acres  (CDFG,  1990);  and 

•  Time  on  site:  5  months  (May  -  September,  Robbins,  1983). 

4KI.1.3  Red  Fox 

The  values  used  to  calculate  red  fox  intake  are: 

•  Body  weight:  5.25  kg  (male,  EPA,  1993); 

•  Water  intake:  0.44  Liters/day  (calculated  using  methodology  in  Section 
3.2.3); 

•  Food  ingestion  rate:  0.268  kilograms  dry  matter/day  (calculated  using 
methodology  in  Section  3.2.3); 

•  Percent  of  food  from  contammated  source:  100%; 

•  Fraction  of  food  in  diet:  0.97; 

•  Fraction  of  soil  in  diet:  0.028  (Beyer  et  al.,  1993);  and 

•  Home  range:  1771  acres  (EPA,  1993). 

4K.1.4  Robin 

The  values  used  to  calculate  robin  intake  are: 

•  Body  weight:  0.077  kilograms  (Dunning,  1993); 
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Water  intake:  0.0105  Liters/day  (calculated  using  methodology  in 
Section  3.2.3); 

Food  ingestion  rate:  0.01597  kilograms  dry  matter/day  (calculated 
using  methodology  in  Section  3.2.3);] 

Percent  of  food  from  contaminated  source:  100%; 

Fraction  of  food  in  diet:  0.896; 

Fraction  of  soil  in  diet:  0.104  (Woodcock,  Beyer  et  al.,  1993);  and 

Home  range:  2.00  acres  (foraging  home  range  -  fledglings,  EPA, 
1993). 


4K.1.5  American  Kestrel 


The  values  used  to  calculate  American  kestrel  intake  are: 

•  Body  weight:  0.120  kilograms  (female,  Dunning,  1993); 

•  Water  intake:  0.014  Liters/day  (calculated  using  methodology  in 
Section  3.2.3); 

•  Food  ingestion  rate:  0.01096  kilograms  dry  matter/day  (calculated 
using  methodology  in  Section  3.2.3); 

•  Percent  of  food  from  contaminated  source:  100%; 

•  Fraction  of  food  in  diet:  0.90; 

•  Fraction  of  soil  in  diet:  0.10;  and 

•  Home  range:  499  acres  (EPA,  1993).;  and 

•  Time  on  site:  6  months. 
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4K.1.6  Northern  Pike 


listed. 


Northern  Pike  intake  was  not  assessed,  therefore  no  intake  parameters  are 


4K.1.7  Invertebrates  (Aquatic  and  Terrestrial) 


Invertebrate  intake  was  not  assessed,  therefore  no  intake  parameters  are  listed. 
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Benzo(a)pyrene  B(a)P  is  a  polycyclic  aromatic  hydrocarbon  (PAH)  present  in  the  environment  as  a  byproduct  of  incomplete  combustion.  Some  microbes  have  also  demonstrated  the  ability  to  synthesize 
B(a)P.  The  majority  of  B(a)P  present  in  the  environment  is  due  to  releases  into  the  atmosphere.  B(a)P  that  deposits  on  land  and  water  will  partition  primarily  to  soil  and  sediment,  where  it  is  very 
persistent  (Kow=  1 .55x10^^  and  Koc=5.5xl0^).  Biodegradation  is  the  principle  route  of  B(a)P  degradation  in  soil  and  sediment.  The  process  is  slow,  with  a  T,/2  of  approximately  290  days  (soil).  B(a)P 
has  been  shown  to  be  acutely  toxic  in  high  doses.  The  primary  endpoint  of  concern  is  cancer.  B(a)P  has  been  shown  to  cause  cancer  in  experimental  animals  through  exposure  via  inhalation,  dermal 
application  and  ingestion.  In  addition,  B(a)P  is  a  recognized  genotoxic  and  mutagenic  agent  and  is  a  suspected  human  carcinogen  (2). 
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exposure,  y-BHC  (lindane)  is  the  most  toxic,  followed  by  a-,  and  /S-BHC;  however,  chronic  exposure  to  /J-BHC  is  the  most  toxic,  followed  by  a-,  7-,  and  6-BHC.  With  chronic  exposures, 
the  increased  toxicity  of  is  probably  due  to  its  longer  half-life  in  the  body  and  its  accumulation  in  the  body  with  time.  The  excretion  of  BHC  isomers  is  primarily  through  the  urine.  The 

primaiy  urinary  metabolites  are  chlorophenols  and  an  epoxide.  The  conversion  occurs  mainly  by  hepatic  enzymes.  Lindane  has  not  been  reported  to  cause  fetotoxicity  in  animals.  In  mice, 
exposure  to  64.6  mg  technical-grade  BHC/kg/day  for  three  months  led  to  increased  testicular  weight  and  degeneration  of  seminiferous  tubules.  a-BHC,  /3-BHC.  7-BHC,  and  technical-grade-BH(: 
have  been  shown  to  be  liver  carcinogens  in  rats  and  mice  (1). 
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Bioconcentration  (cis-1 ,2-dichloroethene): 
•  BCF  ==  0.8  (2) 
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Ecological  Toxicity  Profile  for  Endosulfan, 
Endosulfan  I,  H,  and  Endosulfan  Sulfate 
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Fluoranthrene  is  a  polycyclic  aromatic  hydrocarbon  (PAH)  that  is  a  byproduct  of  incomplete  combustion.  In  the  environment,  fluoranthrene  adsorbs  strongly  to  soil  and  would  be  expected  to 
bound  in  the  upper  layers  of  soil  7.9x10^  =  3.8x10^).  Fluoranthene  degrades  slowly  in  soil  (t,/2=5  months  -  2  years).  The  bioconcentration  factor  as  determined  in  rainbow  trout  in 

the  potential  for  bioconcentration  in  aquatic  species  (Log  BCF  =  2.58).  Limited  toxicity  data  is  available  for  fluoranthene. 
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Ecological  Toxicity  Profile  for  Heptachlor  and  Heptachlor  Epoxide 
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of  lead  can  cause  growth  inhibition  in  plants,  as  well  as  reduced  photosynthesis,  mitosis,  and  water  absorption.  In  domestic  and  experimental  animals,  lead  adversely  affects  weight,  survival,  behavior, 
litter  size,  and  skeletal  development,  and  induces  teratogenic  and  carcinogenic  responses  in  some  species.  Lead  chemistry  is  complex.  In  water,  lead  is  most  soluble  and  bioavailable  under  conditions 
of  low  pH,  low  organic  content,  low  concentrations  of  suspended  sediments,  and  low  concentrations  of  salts  of  calcium,  iron,  manganese,  zinc,  and  cadmium  (3).  Models  of  lead  speciation  combined 
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to  oe  relatively  immobile,  volatilization  trom  water  and  soil  is  not  expected  to  be  significant,  smce  most  of  the  phenanthrene  is  expected  to  be  adsorbed  (7).  It  is  not  expected  to  leach  to  groundwater. 
Phenanthrene  has  tested  negative  as  a  complete  carcinogen.  Significant  bioconcentration  should  occur  in  aquatic  organisms.  By  the  action  of  microsomal  oxidase,  however,  fish  are  capable  of  rapidly 
metabolizing  PAHs.  Phananthrene  is  expected  to  be  similarly  degraded  in  fish,  and  therefore  may  not  bioconcentrate  significantly.  (7)  Some  marine  organisms  have  no  aiylhydrocarbons  hydroxylase 
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U.S.  Department  of  Health  and  Human  Services,  Bethesda,  Md.  1995.  Hazardous  Substances  Data  Base  (HSDB)  on-line  computer  database. 
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Table  4M-1 

Southeast  Runway  Fuel  Spill  Site  -  Ecological  Quotients  for 
the  Northern  Pike  from  Discharged  Groundwater 


Gfaemical: 


1 ,2-Dichloroethane 
2-Methylnaphthalene 


2.54E-08 

2.45E-06’ 


20  AWQC 
2  LCSO-minnow 


_ M 

0.0002' 


Acenaphthene 

1.13E-09 

0.52 

AWQC 

1 

Benzene 

4.38E-09 

5.3 

AWQC 

10 

enzyl  alcohol 


7.17E-08 _ 15  LC50-silverside 

9.02E-08  0.148  EC20-fish 


0.0015 

1.48E-05 


1.27E-09 

1.23E-02 


2.18E-09 


8.27E-09 


4.78E-05 

6.10E-03 


Chloroethane 

3.39E-14 

a 

a 

Chloroform 

6.39E-10 

1.24: 

AWQC 

Chloromethane 

2.99E-12 

27 

LC50-silverside 

10000 

0 

Di-n-butylphthalate 

1.20E-08 

1.8 

LC50-trout 

100 

Ethylbenzene 

3.69E-08 

50 

LClOO-salmon 

10000 

Fluorene 

3.48E-05 

0.82 

LC50-trout 

100 

0 

m&p-Xylenes 


aphthalene 


o-Xylene 


Phenanthrene 


Toluene 


Trichloroethene 


1.29E-07I 


2.05E-07I 


4.79E-08I 


3.85E-09 

4.41E-16’ 


3.30E-09 


LC50-trout 

AWQC 


13.5  |LC50-trout 


0.0063  AWQC 
17.5  AWQC 


21.9  AWQC 


3Q 

SB 


0.135 

0.62' 


0.135 


0.0063 


17.5 


21.9 


l.llE-09 


6.65E-07 


7.39E-06 


4.25E-03 


9.56E-07 

3.30E-07 


3.55E-07 


6.12E-07 


2.52E-17 


1.51E-1 


a  =  no  toxicity  information  available 

EQ  pike  =  concentration  in  water/toxicty  benchmark 

Concentration  in  water  =  modeled  groundwater  concentrations,  at  a  5-feet  range  from  shoreline  (see  Appendix  4C) 
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Table  4M-2 

Southeast  Runway  Fuel  Spill  Site  -  Ecological  Quotients  for 
Aquatic  Invertebrates 
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Control  Tower  Drum  Storage  Area,  South-  Ecological 
Quotients  for  Aquatic  Invertebrates 


1  ^-Dichloroethane 
4’-DDE 
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beta-BHC 


cis- 1 ,2-Dichloroethene 
Dibromomethane 


1.04E-06 _ 20  AWQC 

2.92E-07  0.000001  AWQC 


3.78E-07  0.0000019IAWQC 


2.21E-09  0.1  EC50-daphnia 


1.53E-03 _ 11.6  AWQC-acute 

6.59E-16  a  a 


_ M 
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AWQC 

1 
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Endosulfan  I 

5.25E-70 
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AWQC 
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gamma-BHC 
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0.46 

LC48-daphnia 
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0.0046 

7.42E-07 

Heptachlor 

1.05E-113 

0.0000038 
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2.75E-108 

Heptachlor  epoxide 

1.09E-06 

0.0000038  AWQC 

1 

0.0000038 

2.88E-01 

Meta-&Para-Xylene 

1.13E-07 

13 

LC50-fish 

10000 

0.0013 

8.72E-d5 

trans- 1 ,2-Dichloroethene 

8.76E-05 

11.6 

AWQC-acute 

10 

1.16 

7.55E-05 

Trichloroethene  ^  I  2.73E-041  21.9|AWQC 


EQ  =  Concentration  in  water/toxicity  benchmark 

Concentration  in  water  =  modeled  groundwater  concentrations  discharging  to  the  shoreline  (see  Appendix  4C) 
a  =  no  toxicity  data  available 
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